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Turn Your Car Over with One Hand—See pase 3 


No Power Loss 


with Champion Gaskets 


HAMPION Patented Copper Asbestos 

Gaskets have been scientifically de- 
signed in conjunction with our virtually 
unbreakable No. 3450 Insulator to form a 
t seal under all conditions. 
effectively guards against spark plu 
leakage, a common cause for engine weak- 
ness and uneven running. 

Champion Spark Plugs give you the 
many outstanding advantages of the un- 
surpassed research facilities of the great 
Champion institution, 

Naturally, Champion Spark Plugs have 
won adoption as standard equipment on 
more automobiles, trucks, tractors and 
engines than any other make of spark plug! 

‘There is a Champion Spark Plug specially 
designed for your particular type of gaso- 
Tine engine. 

Order a set from your dealer today. He 
can supply you. 


Be sure the name Champion 
is on the Insulator and the 
World Trade Mark on the Box 

AMP 


Champion Spark Plug Company, 
Toledo, Ohio 


Champion Spark Plug Compan; 
Windsor, Ontario 


DEPENDABLE 
SPARK PLUGS 


Canada, Limited, 
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CYPRESS tert 


Eternal” 
is one of the very best woods 
for doors, both inside and 
outside, because it does not 
shrink and swell as much 
as many other woods. And 
many persons of taste think 
that CYPRESS has a hand- 
some grain, one that may 
be brought out and beautified 
in the finish. CYPRESS is 
growing in popularity, both 
with architects, investors and 

“private citizens.” Jt must 
be because it deserves to. 


Among the 43 
= the 


SPECIAL NOTICE :—you. Sr 


TIONALLY. STANDARD “CYPRESS 


on the above 


Report and complete ist of all 
‘ill come promptly on your request F 


eriment 

Anyor all of 

REE: 

Let our “ALL-ROUND HELPS DEPARTMENT” help YOU. 

Our entire resources are at your service with Reliable Counsel. 
We invite correspondence with a serious purpose in it. 


Southern Cypress Manufacturers’ Association 


1249 Perdido Building, New Orleans, La, or 1249 Heard National Bank Building, Jacksonville, Fla 


SPECIFY AND INSIST ON CYPRESS 
IDENTIFIED BY THE CYPRESS ASSN.'S REGISTERED TRADE-MARK. 
IF IN ANY DOUBT, PLEASE WRITE US IMMEDIATELY. 


TIDEWATER? 


Important to Readers 


Owing to the paper short- 
age, the number of printed 
copies of POPULAR SclENCE 
‘MONTHLY is limited. To 
insure getting your maga- 
sine regularly, you should 
place a standing order with 
your newsdealer, or send 
Us your yearly subseription 
of $3.00, 


CONTENTS 


AERONAUTICS, 


Five Miles High in Tank a 


Modern Publishing Company 


225 West Thity-niat St, ‘New York Cy 
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A Startling Memory Feat 
That You Can Do 


How I learned the secret in one 


evening. 


ent, incretse in sla 
na ere isthe way’ it all came about, 
"Toward the close of the evening things 


An to diag it, a8 they often dost 
Fares,” Fay some one tupeeted the old 
Glen ot having “everyone doa, “stuntst 


Some sang, others forced weird sounds out 
‘Of the piano, recited, told stories, and 0 on 
‘Then’ it came to MacDonald's turn. He 
was a guiet sort of a chap, with an air 
About him that reminded one of the old 
Saying that “still waters, rum deep.” | He 
sald he had a. simple “stunt” 
hoped we would like, He selected me to 
suas him. First he asked to be blindfolded 
tecurely to prove there was no trickery init 
Thowe present were to call out twenty-five 
numbers of three figures each, such as 
161, 249, and so on. He asked me to write 
down the numbers as they were called, 


"Tila waa done, MacDonald then astounded 
he entre listo twenty 

a Sod erwarda: Then be 
‘inked people to request numbers by. positions. 
teh ab the eighth" number caled” he fourth 
find ovon.natantty he repented back 

the exact number fn the ponltlon called. He did 


this“wtts the entire 


tgave un the number of ‘any card counting from 
Metop, or the card for any number 
‘Von nay’ wel iragin ¢ our amazement at Mac. 
emarkable feat. Vou 
pace a thing of this sort on the reage: and even 
{Res you loksunam fae ark Butco wee 
Sl every one, lino Med and wader conditions 
which make trickery impoaible, is astonishing 
{o'ay the last 


JN the way home that night T asked Mac- 

nal hw ia donee nal there wae 
Key'to whlch anyone rou easly feaen tn one 
renin Then fold me iat the reason oe 
Inemary development ta chance. “Anyone could 
deiwhat head done, and devon x goed men 
‘ory, he said, by followings few simple Fula 
‘Ad then he Wold” me. eactly how to: dof 
‘Ae'the time f ttle thought that evening would 
rove ws be one uf the ment eventful in my ie, 
Bra ruch i proved to he 

‘What MacDonald tad me I took to heart. In 
fone evening I made ‘enarkable sides toward 
Improving my memory and fewas but a question 
af ys bedoge earned to dp exactly what be 
fad dome. At Gree I amused tysell with my 
few-found ability by amazing people at parties 
Bie “memory-feat> ‘an mys teends called 
sfely made hit.” Every ane was talking about 
Rand’ ne show ered with fmveations forall 
rts of flare. If anyone were to ask me how 


Formerly my talk was halts 
nd dixoanettcd I'never could 
‘think et things to ‘sy wnall the 
‘Sonvermtion was over” /And, then, 
Shen Te was tootsie, T would 
Siways Wing of apt and striking 
{hinge Tight fave ad 
But now I can think lice a fash, 
‘When Tam talking never have 
to Heate for the aie word 
{hing tony Te seems that at 
ARave to do fa so start to talk and 
festanthy fd mac saying the 
Ue greatest impremion On people: 
‘e'waan't long belore my mew 


found ability to remember things 
Sed tov may there hg atte 
‘our president. He ot in the 


frat of calling mein whenever be 
Wanted facts about the boninces, 
e'he expressed hime! tosme, 
‘Nou can always tll me inatantly 
wrhat ant to Enon, wh th 
Sut of the omce aad saying A 
oe‘ up 


[FOUND that my aby to re. 
‘member helped me wonertully 
in “dealing with ‘other "people, 
Particularly in committee ‘meetings. When a 
Simon ‘opens the man wan, backup 


ements quickly with a string ef definite 
iad fares usally Sominaten 

ind apa I have wor 
thinking simply because f could intantly recall 
{ets and Aguren. While I'm proud "of my 
{rlumpb in thle expect. Totten fel sorry for the 


Iihat-tave look of the other men who cannot bold 


Up their end in the argument because th 
fo recall fact Instantly Tt neem a8 
never forget. anything. ‘Every fact T 
iar cleat and as easy to recall 
fought were written belore me 


Hoe about the importance of 
sound Judgment. People who ought to know 
{ay that aman cannot beri to exercae mound 

gent until he it forty to fifty years of age 
Thawe diproved al that” Ihave found that 


man of fortyceve take nor persoal 
hires ail due to the way T tained my 


ESE are ony a (ow ofthe hundreds of ways 


{hing fe tae I cam now master a subject fn come 
Sichiiy Seat tine Gam tetore ice ttt 
farket quotations data of al kinds, Pea reval 
ideta almost at wil."I rarely makea mise 

Sty vocabulary too, has tncresed) wonder: 
fay” Whenever I sce a striking word or ex: 
Presion Tmemorize i and woe tin my dictation 
Sr convertion. "This has put a Temarkable 


‘oar president. my salary has steadily been 
Sacreaned. Today Wie many times greater tan, 
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It has helped me every day 


it was the day MacDonald got me interested tn 
tnproving my memory 
WHAT MacDonald “told me hat eventul 
realng wan this!” “Get the Roth, Meme 
Course f dud” “Tat ie how feared to do 
{he remarkable things 1 have told 
Publishers of the Roth Atemory Course 
rn confident 


ave weramined the’ C 


‘iinaiom yo doce that you dp not wane to 
pothing. On th x 


frouande of others have fi 
Memory Course will do wonders for you. thea 
merely tend five dollars in fall payment 
ow hve! ated good memory, 

until you have proved that the Course 

i it hae everything ton 
mail the cogpon NOW ‘belore this beral 
tier theese 


1 dent Corporation 
Deve martin Pay Shah ew Yor 
FREE EXAMINATION COUPON 

“independent Corporation | 
Dept. RNID a9 Siath "New York 


i at oa hr eget sake, ee om ok 


= See ees . 
O;SSe™ Oat 
Ona Se 
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Get the facts about the Chicago "Tech" courses in Drafts- 
manship (or any of the other big paying professions listed on 
the coupon) which you can master quickly by spare time study 
at home. Salaries paid draftsmen today are the highest in 
history because trained men are scarce. Not enough experts 
to go around and hundreds of big jobs waiting. Industries 
of all kinds—manufacturers, architects, railroads, electrical 
plants, ete—need proficient men for their drafting depart- 
ments. Experts in this profession earn $60 to $150 weekly. 

‘No matter what you are doing, this is your big chance. We 
will send you without obligation or expense a Free Test Lesson 
(read details of this liberal offer below). See how well qualified 
you are before you spend acent. Look into these opportunities 
today. Learn how a Chicago “Tech” course will make you 


the man chosen from among many. Clip that coupon—NOW 


Experts Teach 
You the Methods 
They Use 


wick am 
trical acd, the 
oupon above liste a aum= 
{erat profemions that pay 
andsome salaries. II ot 
fai ha cope tp he col 

9, you will get the same 
counethe same. thor 


tae in their own practical 
‘work. | They pa 
Torank with 


fold important executive every ‘exercise examined 


oatioan be Se nd corrected by exper 
Why plod along and be | Sic Srvgeueiratrie sos | Every point is made clear, 


fa just what you 


flom'men who Enow the | FREE OUTFIT | ceed to tow trom proc. 


‘Rows and “Wigs of | Widow tows ets ome te| tal men who familrise 
big job?" You have it in SUSE | Sou with the things 
you to Give orders, once make 


‘you worth a large 
Your trained. knowledge ‘Salary. "With the’ prac- 
frives you the confidence to tical” knowledge . gsined 
[sunie charge of the men from a Chicago “Tech” 
who do the actual work. ‘The training course, you will be the man wanted—be- 
in Draftsmanship which” you get from cause You know why things should be done 
Chicayo “Tech” experts fits you to step snd how todo them. You can start at a 
right out and earn a big salary. good salary and win quick promotion, 


Decide Today “Then ACT cacaeem YoMCEIT 
COUPON NOW, 


Chicago Technical College Giickés® “unos 
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Was $100 


Before the War 


Now $64 


In there days when the 


Yribution “to. busin 
economy to offer through 
More direct selling meth 


Qver 800,000 Sold 


A Finer Typewriter 
at a Fair Price 


Send No Money! 


No money in advance. Notacent! Simply make 
your request via the coupon below if you want this 
brand new Oliver Typewriter for five days free 
trial in your own home or office. Use this Oliver 
for five days as if it were your own. Type all your 
letters or any other work’ with it. Put it to every 
conceivable test. Compare it with any $100 type- 
writer on the market. Compare it for simpli 
construction. For beauty of finish. For 
operation. For speed. For neatness of work. Then 


Save $36 Rin!!! 


TWpewriter Gmpany 


1109 Oliver Typewriter Bldg, Chicago, I, 


if after 5 days free trial you do not wish to keep the 
typewriter for any reason whatsoever, simply send 
it back to us and you won't be out one cent for the 
free trial. If, on the other hand, you decide that it 
is the finest typewriter, and you wish to keep it, 
then pay us at the casy rate of only $4 a month. 
This is the open, free trial offer we make to you on 
the Oliver to let you see for yourself that if any type 
writer is worth $100 it is this splendid, speedy Oliver 
No. 9, our latest model and the finest we ever built. 


1109 Oliver Typewriter Bide, Chicago, 
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BEA CERTIFICATED 
ELECTRICIAN 


Prepare NOW, and be ready ina few months toearn your 


$65 to $175 AWEEK 


The country news thousands of trained, Certificated 
big pay. ICs 


READ 


WHAT MY 
STUDENTS SAY: 


Highly” successtu 
Practical Electricity. 


A Real ae Like 
This—for YOU 


book, “HOW TO BECOME AN EXPERT 


elke: 


Feet on thevty elec 
ak hi a 


CTRICIAN," has. started thoumands of you 
tuceess. A new edition o 
ery your 


red. want 
ity to have ac 
ELY FREE AND 


of the Chicago Engineering Works 
1 tow exactly the Kind Sinan teed to ewe seeer tae 
‘enable him to get and hold good postions, Sesame ier 
hig pay. Thaw trained husdreds of men 


ing splendid electric 


Many are pow success 
wns and 


“a ote othe 
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Sweeney Trains Men 


Wine weror $ 
RING MOO! Tablonaigy eve 


Any Young Man, Mechanically Inclined, Can Quickly and Efficiently Fit Himself to 
Earn Big Money by the SWEENEY SYSTEM. This system of practical instruction teaches 

Fg men to be mechanics and experts in all branches of the automotive industries. Only at the 
SWEENEY SCHOOL can you get this 


system which has been endorsed by government 


0 to ‘and techaical experts everywhere, and proven by years of success and the tetimony of $5,000 graduates, 
$40 ‘Sweeney train by having you do the work wit your own hands, Hand, eyes and brain are trained 
$400amo: Together. Previous experience it not needed. Books are not used. Leara'in'® wela. and then 
‘The Million Dollar ‘step out into a big paying job with unlimited possibilities. We're ready for you and a bigger 
Sweeney Schoo is pr- id better jo. 

pring fen to earn from 

Kitdnoble wed Tractor rk ¢ i SV E 
pk be TIRE besioors FACTS ABOUT THE SCH' L. OF AUTO, TRACTOR 
teach you the whole business thor- SWEENEY SCHOOL and Aviation Mechanics if you 


‘oughly. How to sel. How to repair, 
How to make tires, How to take afew 
gents" worth of Junk and make a $38 tre, 
‘The state of Mosowr alone 


really wish to be a trained Expert 
and to work on the most modern 
machinery; come today for to- 
morrow never comes. Pack your 
grip and let's go. 


On our great Tractor Farm you learn 
by actually handling over 18 different 
makes of Tractors. You learn all 
about Ecaonaty engine: 


remember that you can not suc as 


Rha aglhee : NEG" ceed unless you like your work. 
But if you lke it you Sind it ney to make food." you age mcchanially 
il not, don't bother me. "You don't need 


os GET ON A TRAINT*ET'S CO-, One-third of our mea 


NV TRAIN coe here stright of witht ong 

(Grice) correspondence. I'guarantee to refund your railway 

: Tare, round tripe you Bad a single misrepee= 

Gi, "sentation. "Simply tell me when you wil 

afi ‘arrive, and you'll nd pour name on 
the bulletin board, class as 

signed, 


‘Students accepted. PACK YOUR 
GRIP AND LET'S GO. 
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re the only kind 
‘that cam sell our high-grade line 
of products. We manufacture a 
ine of foot products and toilet 
Preparations that are above the 
average, require both men and 
‘ability to sell them, 
found that we get 
this lass of people as the res 
of our advertisements in your 
dlassified section. 5 10 
state we will use Popular Science 
‘Monthly regularly. 
Very truly yours, 
Awenican Paopucts Company 
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The Gurl ington 


TheWatchmakers’ Masterpiece 
Jer thin of itt, Only $350 per month—a 


great reduction in watch prices direct 


Zi jewel adjusted watch ‘at rock. 
orn price, Indeed nthe days of exorbitant 
watch prices have passed. 


See It First 
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fs nt 2 es 

Benes Sirs ene at 
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at the y ‘You will see the masterpiece of the 
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every vessel in the U. 8. Navy has many Burl 


fom watches aboard Some have oer 100 Burhans bit 
reat ie Bang ‘among the men in the U.S Navy 
to Burlington superiority. 


Send Your Name on 
This Free Coupon 
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Why Live An Inferior Life? 


Your Success Guaranteed 
A Subtle Principle of Success 


HIS. SUBTLE PRINCIPLE in my 
hhands, without edueation, without cap- 
ital, without training, without ex _ 
and without study or waste of time and 
Without health, vitality or will power has 
given me the power to earn more than a 
fnillion dollars ‘without selling merchandise, 
stocks, bonds, books, drugs, appliances oF 
‘any material thing of any character. 

‘This subtle and basic principle of uc. 


‘This subtle and basic principle of suc- 
eas does not “require. that you practice 
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feos ved ine wild of iar 
Twas such a pauper in spirit that 1 
on dre 


blindly depended ‘and doctors for 
"Roater" tind’ dapeeded om hack i 
‘The revult of tits ataitode on my" part was 
sveater weakneas sickness, allure aod misery 
Se always the cave under similar conditions: 
Gradually my condition became worse. 
1 reached a degree of misery that seemed 
Intolerable. t reached crisis ia my realiation 
of my falure and adverse condition: 
Qut of this misery and failure and pav- 
perism of spirit—out of this distrese— 
rose ‘within me. a desperate. reaction —" 
final efort to live”--and through this reaction, 
‘tose within me the discovery ‘of the, ines 
nd principles of hfe, evolution, ‘permomalcy. 
mind! health. access and. supresiacy Also 
ut his lary arom whi the dace 
Shdticnem and islesarey 


ie 8 eco tnt | tn 
ie aac Mate oot 
ie react 

Sainte 


‘of success and supremacy. 
‘immediate 


"You may aloo ee this principle of 
ou raay also use € sauce 
cen deliberately purposefully, con 
SSlously and proaeabiye 

Just as there Isa principle of darkness, 
there babes principle of lure. health, 
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tis putt to work for succes and supremacy. 
Kepatdlens of what kind of succes you dene, 
this subtle principle is the key that upens the 
‘venue to what you want 
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ALOIS P. SWOBODA, 814 Berkeley Bldg, 
‘West 44th Street, New York City 


BEOIs & SWORODA. Fig Borinley mn 
NS West tach steeots New York Cty 
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I Can Raise Your Pay 


I’ve done it for thousands of others. I can doubtless 
do it for you. If I can’t then it won't cost you a cent 


MEAN just what I say. There's no 
trick or catch about it. Give me Bve 
Gays and Il prove that [ean get your 
pay raised for you, UM do it on a 
‘‘andw you" basis. Vou get the proof be 
fore you pay me a cent. 
Youve probubly heard of me. My name 
is Pelton. Lots of people call me "The 
Man Who Makes Mew Rich.” 't don't 
deny Uys done i for ‘thousands of 
1oifted them up from poverty to 
Rote There's no.soued ean why 1 
fant do it for you. So let's try, 
Resto re tally, no 
{ell'jou exactly how to'do it. i'm the 
Mstwor of a “secret” for which men 
Rave been searching since Time began, 
‘There's no need to-discuss the whys and 
the wherefores of this secret.” “Suffice 
tomy that {¢ Works. ‘That's all we care 
About—-I1 Works. Over 400,000 mes and 


women the world over have proved it for 


‘A FEW EXAMPLES 


themselves. 
Among them are 
auch men as Judge 
Ben B. Lindsay: 
Supreme — Court 
Justice | Parker; 
Gov. McKelvie, 
of Nebraska: Wii 
Ting Fang, Ext 
Chinese “Am. 


astounding, 
‘would hardly be- 


Adding ten, twen- 
ty, thirty of forty 
dollars a. week to 
a mere nothing. 
That's merely 
playing at it. Lis- 
ten to this: 
A young man in 


the East had an article for which there was 
‘nation-wide demand, For twelve years 
he "puttered around with it—barely 
tcking outa living. Today this young man 
is worth $200,000, "He is building a 
$25,000 home—and paying cash for it. He 
has three automobiles” His children go to 
private schools. He goes hunting 
traveling, whenever the mood strikes him, 
Hisinconeisovera thousand dollarsa week 
Ina litte town in New York lives a man 
who two years ago was pitied by all who 
Knew him. “From the time he was 14 he 
had worked and slaved—and at 
was looked upon as a failure 
work, in. debt to his charitable friends, 

than invalid son to support, the out: 
Took was pitchy black. “Then he learned 
the “sceret” In tio weeks he was in 
tines fr him "Ta thes months 

nt was working night and day to 
orders. During 1916. the profits were 
$20,000, During 1917, the profits "ran 
lose to $40,000. And this genial 64-year- 
young man is enjoying pleasures and com- 
forts he little dreamed would ever be his. 
Veould tell you thousands of similar in- 
stances. But there's no need to. do thi 
as I'm willing to tell you the “secret 
sell.” Then You can put it to. work and 
see what it will do for you. T-don't claim 
Tean make you rich over night. Maybe 
Tean—maybe Tean't. Sometimes I have 
telreerery ane has, “But {de cain 

tT can ‘Out of every 100 people 
they will let me ae 
‘The point of i all, my friend, is that you 
are using only about one-tenth of that 
wonderful brain of yours. That's why 
{You havea't won greater success. Throw 
the unused nine-tenths of your brain into 
action and you'll be amazed at the almost 
instantaneous results. 

The Will is the motive power of the 
brain, Without a highly’ trained 

le will, a man has about as muck chance 
of attaining success in life as a railway 
‘engine has of crossing the continent with 
ut steam. The biggest ideas have 90 
Value, without will-power to "put them 
over.” Yet the will, altho heretofore en 
tirely neglected, can'be trained into wor 
derful power like the brain or memory and 
by the very same method—intelligent ex- 
ercise and use. 


1 you held your ar 
ars, it would become powerl 
feather, from lack of use. 


true of ‘the Will—it beconies useless {rom 
lack of practice. Because we don't use 
‘our Wills—because we continually bow to 

‘come unable toassert 


circumstance—we be 
ourselves. W 
Develop your wil 
flow non you. | Rich opportunities wil 
‘open up for you. Driving energy you never 
dreamed you had will manifest itself. You 
will thrill with a new power—power tha 
nothing can resist. You'll have an influ- 
people that you never thought 
in whatever form you 


came bel 
of the t 

The secret 
derful book 


How You Can Prove This at 
My Expense 

{know youl think that ye claimed a lot Pa 
fap fot thin here aunt cach ah, 

at here amy olfer. “Vou can eaally make 

thousands you can't ove 

coupon snd Wall 

Secdve not 2 pamp 


lacome masy tines overjunt meri ha for 
thousands of ouherr--mail the book tack. "You 
weil be out noth 

That if you do feet that “POWER OF Wi 
tel do ley wa it aw dane for gee 90.000 
ie only 4.00 


i ay 
‘Out the diderence between what you'Te make 
{ag now and am income several Umea am great. 
SS'you'ser you've a feta whole lot—more 10 
Ieee that 1 


ean 
Pelton Publishing Company 


14.W Wileox Block | Meriden, Conn. 

‘PELTON GUBLISGING COMPANY, 
Tew Wilese Block, Mertdco, Conn. 

You may send me “Power of Wil” at your rak. 

Tngree to remit $4.00 or remadl the boBk to you 
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Secrets of Selling 


that Make These Men 


10000 aYear 
Star Salesmen 


Some Amazing Stories of Quick Success 


Tia an. who has been 
working for ob at small pay 
Could almost over-night step nto the, $10,000 


fs year class et that i just what many men have 
dione and are doing today. That such big success 
ould come 0 quickly and 40 easily scem 
{credible If T'should tell vou that one 
had been a fireman of railroad stepped fromm his 
Bid job to one that pai him $10,000" yene, you 
would be inclined to doubt the truth of my statement. 

ut {can show you the man's own atory. And 
that i only one inetance, 

re. Aid perhaps the 


‘came ron 
They had previously been clerks, bookkeepers, 
mechanics, (arm hands! Some of them had never 
farmed more than $60 1 moath—some of thew had 
Situdged for years at dull, uninteresting. work with- 
‘out prospects of anything better in life. “And then, 
{n'one quick jump, they. found themselves earning 


hore money than they had ever thought. possible 
Suddenly al their dreams of wucceey, position, and Send | Me owe Name 


financial independence came true 


The Secret of Their Succei 


remarkable rise to 
What id ther 


ponsible for thei 


Imagnifient earnings? 
"fhe aes ety simp, Tene men decd 
getiniothe dot Sing they te 
sporti 
[nen ate always 


ve somuch. more mote tha 
Heide of woek. "And dey became Star Salesment 
TroBally you hold ny one of exe men 


A 
ald Ie done ahi epare moments at 
ithout interfering with bis work, he would 
Mave’ dismissed "your. statement ‘aa beg” too 
ainird. to. he even. conailered. | Fer, you mart 

tf those men had ever had 


‘tall 

ver becoming Sateen, 

What Makes a $10,000 a Year 
Star Salesman? 


AAs a matter of fact, these men who are today 
reaping such handsome rewards as Star Saicemen 
twould probably be worLing still as clerks, book 
Keepers mechanics, ten i they. ad not iearsed 

one the National Soicamen's Training Assis 


tion of topnotch Salcsmen and’ Sales Managers 
Formed just for’ the purpose ol showing sen 


how to iF Salewmen and iting them Into 


big opportunity, 
‘Men without 


toad 
rondertul system the N 
"Atocation. "Anyone wh 
chin is m0 has enly to trad. th 
ce rds what the Abc: 
vem. Here are Junta few example 
7, Pr Overstreet of Dallas, Team, 
con the Capitol Pollce Force of Washington, D, 
‘iy carne for March were over $1,000 an 
ie Ii a Swe While ae ek 
‘carning. Tees than, $1,000 year 


tordoott 
of men who tel in thar 


nd owed me 


What These Men Have Done 
You Can Do 


otc ot Seam the 
romper eo tacatng wr ra 
ontact with infuential mien Just mal the com 
(or write, and. you will recdive, withogt ost 
fr chllgation: proot what ‘the femarkable aye: 
ton ol the National Saleamen't Training Assoc 
tion Sind its FREE EMPLOYMENT SERVICE 
‘cam do. for you. In addition great book ‘on 
ii. be mailed to you without charge 
io youreel to reed of the guick nad 
Ghat others have achieved and of 
await You tn the 
mor write today 


National, Salamee’s Training Auocistion, 
Dept 15-W 
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| utomobile Experts 


at Your Command 


Td 
Fh EALY?) 


Let these fifteen world- 
yuto engineers help you 


of it these men wi 
tell you ‘know to earn, $50.00 to $100.00 a week 
‘more in the auto game. Start right now. More men are needed—thou- 


sands of men are needed to keep the country's eight million cars in good 
going condition, “Over 7000 sets ofthese great Books have been sold on our 
no-mmoney-downeasy-payment-plan. See our free offer below. 
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Be an Electrical 


m Electricity 
gi { inthe Great Shors St 
; COYNE 


in3}sMONTHS 


Popular Science Monthly 


Comers te Amerie’ retest inaction 
‘of electrical education wttere for year amie 


Offers You 
ig Success 


ph Pll ron 


Big Salaries 


You Can Succeed 


in mastering bie 


this fascinating, 
‘money-making. profession by at 


nice "ae vente 
Harsch sth Cw 


Mail the Coupon 
RIGHT NOW! 


Sere heerares 
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‘Good Bye, Boys!” 


“Today I dropped in for a last word with the boys at the office. Andas I saw Tom and 
Dave there at the same old desk it came to me suddenly that they had been there just 60 
the day I came with the firm four years ago. 


“When I started here I was put at a desk and given certain routine things todo. It 
‘was my first job and I took it as a matter of course. But after a few months I Herne 
realize that { was nothing but a human machine, doing things that anyone could do, 
and that I couldn't expect to advance that way. 

“ forget what he said. ‘If you want to get ahead, pat in som 
‘of your spare time getting special tra ‘of your work, We want men who care enough about their 
fucure nor only to do therr work well bt to devote part of their spare time to preparation for advancement.” 

“That very night I wrote to Scranton and a few days later had started studying evenings at home, Why, do you 
iknow, it gave me a whole new interest in our business? In a few months I was given more important work and 
miore money, Since then I've had three increases, six months ago I was put in charge of my department, and now 
iy big chance has come—I'm to be manager of oar Western branch at $5,000 a year! 

“Tom and Dave could never see any sense in my studying nights 
—they said eight hours day was enough for any man to be bothered 
with business. They had the same chance I had—they could have 
‘been big men in the firm today. But they stood still while I wene 
‘up to one of the best jobs in our business. It just shows what spare 
time training. will do.” 


[inn 


INTERNATIONAL ORR ESPONDENCE SH00Ls 
ee eeaarO 


Htyow want to make more mooey, show your employer you're 
‘uord’more money. Tt you wast 2 bigger fob, show hie you're Wi 


todo it. For 30 years the International Come 
fave been taining men and women ight in teir oma bomes 
Tad alii time to spare More than to million have 

‘More than 130,000 are studying nom. Ten thowen 


Can you afford tolet another priceless hour pass without finding out what 
the L ©. & can do for you? Here is all we ssl —without cont, without Obl 
[gating yourself in any way, mark and mall this coupon. 
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Let Boss Gloves work with you 


‘AKE them your constant companions in all hand work. 
Boss Work Gloves are a comfortable necessity in dozens 
of odd jobs about the home. 

In shop or factory, Boss Gloves protect the hands from dirt, 
grease, and minor injuries. 

They are especially valuable to garage men, and all who 
work around automobiles. Made of the finest quality white 
canton flannel, Boss Work Gloves are tough enough for the 
most rugged jobs. Yet, their exceptional flexibility makes 
delicate work possible. 

Sizes for men and women, boys and girls—in ribbed, band 
and gauntlet wrists. Ask your dealer for them. 


THE BOSS MEEDY — The world’s favorite THE BOSS XTRA HEVY—The world's cham. 
work glove for odd. jebs around the 
house ‘and. garden, and all light hand. 
work. "Made of the best quality, me 


Sink ries com ees THE BOSS WALLOPER—This is the super 

THE BOSS HEVY — The best bet for all work glove. Strong, flexible and built 
work that requires @ strong, wear fe- or rugged. work. ‘Made of the high: 
isting love. Made of the very best ext ‘quality, heaviest weight canton 
‘Quality, heavy weight canton flannel. Hannel 


The Boss line includes highest quality leather-palm, 
Jersey, ticking, and canton Rannel gloves and mittens. 


te Boss Manufacturing Co. 
Kewanee, Ill. 


This Trade-mark identifies 
kenuine Boss Work Gloves 


Frets a siary Be ture it is on every pair you buy 
20. 
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Five Miles High in a Tank 


Showing how lack of oxygen produces aviators’ brain fag 


CROSS-EYED, one-legged man 
of sixty may be a good sea-cap- 
tain; but a twenty-five-year-old 

dyspeptic will be a failure as an air- 

pilot. Because a man has flown a 

few times he is no more fitted to be an. 

air-pilot than a fourteen-year-old girl 
who has taken a few piano lessons is 
justified in competing with Hofmann. 

Who is fit to guide a flying-machine 
through the air? ‘The Germans in the 
early days of the war used to select 
their flyers from the cavalry. English 
athletes and polo-players proved to be 
good airmen. Some of our best flyers 
‘were once automobile and motorcycle 
racers. 

But the rigorous test of war proved 
quickly enough that athletic prowess 
and a good physique are not enough. 
Sometimes weedy, pale clerks proved 
to be hetter men in the nir than trained 


By Walter Bannard 


athletes who had learned to handle a 
fiying-machine. 

As the war progressed it became 
apparent that recruits for the flying 
service must be scientifically selected. 
‘The fate of an army depended on the 
character of the men who fought at 
great heights, photographed the enemy 
positions, or watched the fall of shells. 
Moreover, it was an expensive business 
to train a flyer and then to find him 
unfit. 

It is said that it cost the American 
government as much as $50,000 to fit 
‘man to fly; but the figure must surely 
include the damage sustained by the 
training airplane. At all events, it 
‘was known long before we entered the 
‘war that the British lost 95 per cent of 


their airmen, not from bullets, but 
from physical defects. A taint of 
epilepsy, the slightest tendency to 
vertigo, persistent headache, nervous- 
ness, and easily induced fatigue were 
sure to prove the undoing of a brave 
man in the air. 

So it eame about that applicants for 
the air service were systematically 
studied, both psychologically and 
physically, to discover latent disabili- 
ties. Men were whirled in chairs to 
test their sense of equilibrium; their 
eyes were examined; their family his- 
tory was inquired into; their chest 
expansion was measured; their height 
and weight were noted. If all t 
ideals set up could have been met by 
any of the applicants, Apollo would 
have seemed an imperfect weakling 
in comparison. As a matter of fact, 
many of the men who were rejected 


‘The Pachon oscillometer is used 
to measure. the tension of the 
frecries, with and. without arti 
ficial caygen, at different alt 
thdes, instrument is a 

codification of that used. by 

iciana to measure blood 


by our own army entered the Cana- 
dian Royal Flying Corps and gave a 
good account of themselves. 

‘Not so long ago the conscience of a 
United States Army medical officer 
troubled him because he discovered 
that the best flyer in his eamp had 
flat feet! 

‘Another flyer of unquestionable 
ability had slightly defective vision in 
one eye, Two medical examiners 
have been known to serateh their 
heads for half an hour because an ap- 
plicant, acceptable in every other 
respect, had a chest expansion one 
quarter of an inch less than the 
standard, 

‘Now that we have entered the period 
of commercial flying, it becomes more 
than ever necessary to determine the 
fitness of a man to pilot a flying 
machine. 

‘What is wanted is not that extraor- 
dinary product, the ace, but a high 
average type. 

It is doubtful whether much reli- 
ance can be placed on the whirling- 
chair test. Psychological tests, how- 
ever, are certainly important. It 
takes a man from nineteen hundredths 
to twenty hundredths of a second to 
make up his mind to carry out an act 
in an emergency—his reaction time. 


‘This reaction time may be delayed by 
fatigue, drugs, and excesses. On the 
other hand, it is found to be some- 
what lower at times in men who are 
physically fit than in others. 

After a man loses his head there is 
usually no time for correction in the 
air. Hence the French may be right 
in rejecting an applicant who is too 
slow by even the infinitesimal part of 
a second. 

When a pilot loses his head, he 

move the throttle the wrong 
he may keep his engine running 
full ‘speed when he should throttle 
down; he may switch off the power 
entirely when he needs all the speed 
that he ean command. 


Brain Fag Breeds Indifference 


Fatigue—above all, birain fatigue— 
may prove as fatal as a poor reaction 
time. 

When the brain is fagged out the 
man has neither the power nor the 
reason to decide and act. This is 
probably due to the many impressions 
received by the brain during flight. 
He feels alone. He is not afraid. He 
is simply appalled by the enormity of 
the enterprise in which he is engaged. 
Helpless, stupéfied, he awaits events 
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and takes little part in the control of 
his machine. 

It is altogether likely that fast pas- 
senger-carrying airplanes of the future 
will fly at altitudes far above those at 
which the highest battles were fought 

in the air. We are told that above an 

altitude of thirty thousand feet and 
more the winds are in the nature of 
planetary swirls into which a machine 
should be guided in order to gain an 
advantage in speed and in economy of 
power. 

Now, ‘the human organism was 
evolved to live on the earth, not above 
it, Asa man goes up, the total quan- 
tity of air in a lungful decreases. He 
must breathe faster. At nineteen 
thousand feet he inhales only one half 
the amount of oxygen and nitrogen 
that he breathes at sea-level. At lest 
than twenty-five thousand feet the 
lack of oxygen becomes distressing. 

The human organism has the ability 
of adapting itself to changed condi- 
tions, but only within limits. How 
far it can thus compensate itself de- 
pends on the man. Before the flyer's 
limit of compensation is reached, he 
feels dizzy. Yet he is perfectly happy, 
although he has lost his faculty of 
judgment snd has passed into a con- 
dition of partial or total unconscious- 


This is the tank that is used at the Aerotechnical Institute background is a pump by means of which some of the air 
ive airpilote. On is removed within the tanie so ms to produce conditions 
‘Wank is shown. In the  sillar to thowe at high altitudes 


of Saint-Cyr, France, to test 
the next page the interior oft 


ness. ‘I'm all right," he says as he 
flies along at fifteen or twenty thou- 
sand feet. But the tests show that 
every one of us is affected more or less 
at such heights. It takes longer to 
judge and to act; it is harder to read 
an instrument. Positions of objects 
are misjudged. Pain itself loses some 
of its poignancy. Excessive fatigue, 
nausea, and vertigo assert themselves. 
For these reasons the oxygen tank 
hhas become an indispensable part of 
the high flyer’s equipment. All the 
recent records of Roblfs and Schroeder 
were made with the assistance of 
oxygen. It is not impossible that in 
the high-flying passenger-carrying air- 
plane of the future the crew and the 
Passengers will sit in hermetically 
‘sealed compartments filled with oxygen 
supplied from tanks. Otherwise pas- 
‘sengers must wear oxygen masks, 
Often a pilot crashes at the end of 
a rapid descent. He has no recollec- 
tion of what happened; he lost con- 
sciousness .and was actually asleep. 
‘This is highly significant; for this is a 
state that is induced by an ample sup- 
ply of oxygen or fresh air at full pres 
‘sure after a period of degradation. It 


is @ phenomenon often met with by 
students of the low-oxygen problem. 
It occurs in a wide variety of condi- 
tions—in miners escaping damp, in 
city firemen after coming out of smoke, 
in the older type of submarines on 
opening the hatches after submer- 
gence, in persons who are given oxygen 
after overexertion on a mountain and 
after low-oxygen experiments in the 
laboratory. But in none of these con- 
ditions are the consequences so serious, 
as for the aviator. 


The Value of the Oxygen Tank 


Oxygen plays such an important 
part in flying that one of the most 
important tests of physical fitness 
consists in discovering how a man 
will behave when he is partially de- 
prived of it. The man is not carried 
up into the air to be tested, partly 
because it is unnecessary to do so and 
partly because the conditions there are 
against scientific observation. He is, 
placed in a tank from which some of 
the air is pumped. Thus it is possible 
to climb, barometrieally speaking, to 
any desired height. 

8 


‘The man in the picture wears an oxygen mask, so that he 
is quite comfortable, even though he may be ia an atmos: 
‘equivalent to that of five miles altitude, 
(record his condition 


Various 


‘These tanks are now employed by 
the medical officers of all armies. By 
their means the truth about a great 
many airplane accidents has been de- 
duced. 

‘The subjects vary in every conceiv- 
able way. The man who has a weak 
heart” is usually found at the bottom 
of the list;"he can stand very little 
oxygen reduction. At the other ex- 
treme is the man whose powers of 
compensation are so good that he can 
“go up" in the tank to twenty-five 
thousand feet and show but a slight 
change in adaptability from the 
normal. 

In these airtight testing chambers, 
or tanks, from six to ten men can be 
tested at'a time, if need be. Oxygen 
ean be inhaled from a tube, with the 
result that, although the artificial 
altitude may be thirty thousand feet, 
the faculties are normal. ‘The effect 
of high altitude on the heart, breath- 
ing, and nerves without oxygen can 
be noted. All the effects of a fall are 
obtained by allowing the air to enter 
the tank rapidly. ‘Thus the baro- 
metrie conditions that obtain during 
an actual flight can be imitated. 
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Trapped in a Sunken Submarine 


HE. bell in the engine- 

room rang with the 
+ signal to stand by, 
which meant that I was 
wanted on deck, When T 
got there, I found the eap- 
tain looking hard at a ship 
that was standing off on our 
board side. To men 
mmiliar with the sea, a ship 
is just a ship, but this om 
had something — strang 
about her. It looked as if 
something was strung al- 
‘most upright across her 
bow. 

“What's that against her 
bow?” asked the captain, 
handing me the glasses. 

T looked carefully, but 
the light was none too good 
—it was getting close to six 
o'clock in the evening, and 
the best I could make out 
from our distance was an 
object that looked like an 
airplane strung over the 
ship's side and resting in 
the water. 

“That's no airplane,” 
said the captain, “She 
wouldn't have an airplane 
in that position.” 

‘Then, as we drew closer 
to the vousel, the startling 
‘truth became known, 


An Inwerted Submarine 


Inclined at an angle 
between 60 and 80 degrees 
was the unmistakable body 
of a submarine, stern sky- 
ward! As we came closer, a 
voice called through a meg- 
aphone eros the water 
from the Alanthus, the 
ship that was standing by 
the submarine: 

“Phere are forty men im- 
prisoned in this submarine. 
Come help get them out. 
‘They've been in there 
thirty-seven hours already 
an’t hold out much 


How I drilled through steel for eight 
hours to save the crew of the S-5 


By William G. Grace 


Chiet Engineer of the Steamship ” General G. W. Goothals”” 


William G. Grace, 
who tells the story 
¢ a rescue of the 


Chief Engineer William G. Grace, of 
the General G. W. Goethals, has given 
the Popular Science Monthly a graphic 
account of the part he and his assistant, 
R. McWilliams, took in the rescue of the 
crew of the 8-5. 

The Secretary of the Navy has pre- 
sented a gold watch to Captain E. A. 
Johnson, master of the Alanthus, the 
first ship to reach the disabled subma- 
rine. Chief Engineer C. Jacobson and 
Chief Engineer Grace will also receive a 
gold watch, while Captain E. 0. Simson 
and Assistant Engineer McWilliams are 
to receive binoculars. 

It was a man's job to drill through 
tough steel the number of holes neces- 
sary to make an opening eleven by four- 
teen inches. Engineer Grace worked 
with his assistant for eight hours. At 
about two o'clock in the morning the 
chisel had cut the space between the last 
of the holes: 


engineer of the Alanthus 
had been working. 

‘Assoon as we realized the 
situation, Assistant Engi- 
neer McWilliams and I 
snatched up the tools w 
thought. would be required. 
We took several chisels, a 
steel hand-drill, and an 

‘This is just a 
pet name for the drill-post 
necessary to press the point 
of the drill firmly down 
upon the hard steel plat 
An electric hand-drill with: 
out a feed serew would have 
been useless; we should not: 
have had the strength to 
press it down upon this 
tough steel to cut the holes. 
MeWilliams and I climbed 
down a Indder from the 
bow of the Alanthvs and 
took our place on the slant- 
ing plank. ‘The rise and fall 
of the swell made of our 
seaffold a very unstable 
place, but it had to do. 


How the Submarine Sank 


Right here I shall stop to 
tell how the submarine 
happened to be in such a 
fix. It was about fifty-five 
miles of Cape Henlopen 
when Lieutenant-Com- 
mander Cooke gave the 
order for a “crash dive.” 
‘This is a maneuver that fol- 
lows along, swift run on the 
surface, and is merely a 
practice in quick submerg- 
ing. It had been success- 
fully tried the day before, 
bbut this time it promised to 
break all records. 

Every man was at his 
place, ‘the hatches were 
closed, and the air ballast 
was forced out as the water 
Tushed in through the water 
doors. The submarine no 
sooner began to sink than 
something was found to be 


Bring what tools you will 
need. We haven't got anything but a 
hammer.’ 

‘We were about thirty miles off the 
Delaware breakwater, and the sea was 
calm, though there’ was the usual 
‘ground-swell always to be found on the 
‘open water, no matter in what part of 
‘the world one may be voyaging. The 


propeller rods and screws of the sub- 
marine were high and dry. The cap- 
tain of the Alanthus had leashed one 
of the rods to his ship in case the 
sunken boat should slip from her 
present position. A rope was fastened 
entirely around the body of the sub, 
and to this was tied a plank, which 
made a kind of scaffold upon which the 


wrong—the bow was settling faster 
than the stern. 

‘A quick inspection soon disclosed 
the terrible fact that one of the v. 
tilators had refused to close and that 
the water was flooding the forward 
living spaces. 

Every effort to close the air-intake 
valve failed, and the bow of the 
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How They Saved the Trapped Crew of the S-5 


When the $.5 went down, her bow struck the bottom The gasoline vapors and chlorine-tainted air poured 
sa depth of 285 fect, tnd her crew was freed to take gut ofthe has amon tifing the men as they worked 


Fefuge in the cramped quarters far up in the stern of in the open air. ha pump 
the boat. Here they were imprisoned bs bead tin Adeasinoe: wen Fon through the Snail 
wi Grace, of the steamship General G. W. had at firet sc 
Goethals, succeeded ig holes to ‘oval ceeded in drilling, but the amount of fresh air it was 


boat struck bottom at a depth of about 
‘one hundred and sixty-five feet. 
‘Water had rushed into the torpedo 
room at the forward end of the boat, 
completely flooding it. In the eontrol- 
room at the center of the boat, and 
also in the motor-rooms, there was 
Something had to be done, and 
that quickly. Finally the 


the hard sandy bottom of the sea. 
‘The temperature inside of the com- 
partment, even when the holes were 
admitting a small amount of fresh air, 
must have been close to 110° F. 
Although quickly exhausted, ‘work- 
ing in darkness in foul air, by relieving 
each other at frequent intervals the 
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could they get by this crude devico— 
‘but they imagined they were getting 
it, and that, strange though it may 
seem, helped them. 

This is how I found them when 
McWilliams and I crouched upon the 
plank, trying to eut into the tough 
steel with a diamond-point chisel. It 


misehief-making ventila- 
tor was closed, and an 
effort was made to start 
the air-salvage system. 
‘The water had reached 
the storage batteries, and 
not only had it’ put 
the pumps out of com- 
mission, but deadly 
chlorine’ gas was being 
generated. The men 
were choking with the 
bad air and fumes, 
though most of them 
had donned gas-masks. 
‘The lights had been ex- 
tinguished with the 
flooding of the batteries. 

‘The submarine, being 
flooded in the forward 


Could It Have Been Avoided? 


Could an automatic device have prevented 
the S-5 from submerging with her venti 
tors open? Down went the submarine in a 
“crash dive.” But the outboard air-valve 
from the control-room was open, and the 
water rushed quickly into the ventilating 
system, finding its way through the induction 
valves and flooding the torpedo-room and 
forward living quarters. 

A device that would make it impossible for 
a submarine to submerge with any of her 
ventilators open would be the best way to 
prevent future accidents of this kind. Various 
devices have been tried without success. The 


did not make a_ per- 
ceptibleimpression inthe 
steel, which to meseemed 
the toughest material I 
had ever encountered, 
A little later, by hold- 
ing the drill with all my 
strength against the side 
of the plate, I managed 
to drill through, making 
a hole large enough to 
get a bolthead fixed to 
hold the base of the drill- 


a 

With the radius per- 
mitted by the arm of the 
drill-post I was able to 
bore a number of other 
holes, changing the posi 
tion of the “old man" as 
the limit of the swinging 


compartments, was 
tilted bow downward at 
a sharp. angle. 


‘commander figured that, the ventilators are 
the depth of the water closed before the 
being one hundred and boat submerges. 


sixty-five feet and the 
Iength of the boat more 


best alternative is 
The to see that al 


arm was reached, 


We Break Through 


Working hard and 
persistently from sunset: 
until about 11 Peat, 


than two hundred feet, 
the stern must be pri 
tically above thesurface. Herelay the 
est chance of rescue. The boat it- 
‘self was acting like a long buoy, mark- 
ing above the sea’s surface the place 
where it had sunk. 


Trying to Drill to Daylight 


‘The gradual inerease in the chlorine 
drove the members of the crew toward 
the stern of the boat. They sealed the 
bulkhead of the compartment into 
which they were erowded—forty men 
breathing the same foul air, smothered 
in total darkness, choking with the 
fumes of gasoline und chlorine! There 
was just room for one man to stand 
above the others in the narrow space 
at the stern of the boat, and here 
was decided to attempt to drill 
through to daylight 
‘The blast of foul air that came from 
those holes nearly overcame us ase 
worked. ‘The odor of gsoline vapor 
indicated that it would have been un- 
safe to have used an acetylene toreh to 
cut through the steel, even if we had 
possessed one. Mixed with the hot 
gasoline vapors was. the occasional 
frritating whiff of chlorine, for some 
of this deadly gas was still leaking into 
the engine-room, where the men were 
standing on the bulkhead partition. 
Two hundred feet, or thereabouts, of 
the long boat was below them slanting 
downward, water-filled, and resting on 


men succeed 
ed in drilling 
a row of holes 
five eighths 
of an inch 
in diameter 
along a line 
seven inches 
inlength. For 
weary hours 
they worked, and then the drill was 
damaged beyond further possibility 
of use, Through this small aper- 
ture the crew succeeded in poking 
a rod at the end of which they had 
fastened a bit of eloth, and with this 
they tried to signal a ship that they 
could see through their peephole. 
Their spirits sank when it passed 
without seeing them, 


The “Alanthus” to the Rescue 


At last, after being in their terrible 
predicament all night, the steamship 
Alanthue caught sight of them and 
came to the rescue. But the Alanthus 
had no tools aboard except a heavy 
sledge-hammer, and with this the en- 
gineer of the Alanthua succeeded in 
denting inward the strip that the men 
had drilled in the thick steel plate. 
‘Through the hole was run a hose 
attached to one of the ship's pumps, 
and an effort was made to pump air 
into the compartment, Not much air 


succeeded in getting two 
thirds of the holes neces- 
sary to complete an 
oval fourteen by eleven 
inches. 

This was the size of the 
opening that would be 
large enough to let even 
a large man get through. 
By two o'clock in the 
morning the sledge-ham- 
mer and chisel had com- 
pleted the task, and the 
plate was actually removed. 

‘The groans of the nearly stifled 
men, the sounds of their vomiting, 
and’ the outrush of putrid air, all 
inspired us to work like mad. With 
the removal of the plate, the actual 
work of rescue began. 

‘One by one, the haif dead, stupefied 
seamen were drawn out of ‘their tor- 
ture-chamber. One by one, they were 
hoisted in a canvas sack to the deck 
of the Alanthus, 

But for the clear-headedness and 
courage of the crew of the submarine, 
not one but many of the imprisoned 
forty would have perished. ‘They 
have only their coolness and the in- 
trepid guidance of Lieutenant-Com- 
mander Cooke to thank for even a 
possibility of thelr rescue. To Captain 
E. A. Johnson, master of the Alanthus, 
and Captain 'E, 0. Simson, of the 
General G. W. Goethals, as well a8 to 
my assistant, R. MeWilliams, they 
owe their good fortune fully as much 
as to my own effort. 
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Here Are Some New Jobs f 


wavy, but aot too heavy 
cenabile jack to. Hie 
you have to scrub the 
Ietchen floc, jack ‘up the leg 
your stove and 


OF your cleaning 


= the Automobile Jack 


‘Window stuck? Take two thin boards 
‘and a jack; adjust them to ‘position 
shown here tnd work’ the “handle 


New York’s Machine-Gun for Mobs 


NEAT little gun, weighing only 

seven pounds altogether and 
measuring two feet in length, is the 
latest acquisition of New York's police 
department, The little terror spouts 
forth huge -45-caliber bullets at the 
rate of fifteen hundred a minute as 
long as the magazine holds out. 

With its high rate of fire,—higher 
than that of the fastest of speeded-up 
machine-guns used on airplanes,—its 
small size, and the ease with which its 
fire canbe controlled, the "‘sub- 
machine gun,"" as its inventors call it, 
is without doubt the most formidable 
firearm in existence. 

‘The gun, as made for use in America, 
fires the caliber .45 automatic army 
pistol cartridge. ‘The bullet, near 
half inch in diameter, weighs 
grains, or eighty grains more than the 
bullet of the service rifle, and is nearly 
double the weight of the bullets com- 
monly used by the police in their 
revolvers and pistols, The velocity of 
the bullet is low, and the extreme 
range when the gun is pointed at a 23° 
angle is only fourteen hundred yards, 
bbut it is far more efficient than the 
service rifle bullet at the moderate 
ranges of one or two blocks at which 
rioting would take place. The re- 
coll is low, and in spite of the light 
weight of the gun, it is very easily 
controlled. 

‘The ammunition is fed to the gun 
either by a flat box magazine holding 
twenty shots and projecting below the 
line of the gun, by a disk magazine 
holding fifty shots, or by the same 
type holding one hundred shots. The 
fire is controlled by the trigger. One 


By Captain E. C. Crossman 


shot can be fired by pressing the 
trigger and quickly releasing it, or the 
entire magazine may be discharged, or 
any number of bullets in between. 

‘The gun may be furnished with a 
stock and fired from the shoulder, but 
{ts form for use on mobs or other 
spray” work it has only two grips, one 
for the right, the other for the left 
hand, and it is fired from the level of 
the wai 

‘The writer has fired one a number of 
hundred rounds, and, with consider- 
able experience with the two types of 
weapon, finds the little submachine 
gun much easier to control in firing 


than the better known heavier sixtoen- 
pound “light” Browning automatic 
rifle used by our troops in France. At 
from fifty to one hundred yards itis no 
trouble for one at all accustomed to the 
gun to riddle a man, while the entire 
front of a mob could be swept awai 
from one curb to the other by a single 
burst. 

‘The gun has only a dozen pa 
astonishingly simple when compared 
with the simplest of Browning's auto- 
matic rifles. Any tyro can take it 
‘apart for cleaning and repairs without 
the use of a tool. 

‘The greatest effect of the gun with 
mobs would be through its moral 
suasion. When it is fired there is 
simply a roll of shots, a veritable roar, 
beside which the machine-gun with its 
five or six hundred shots a minute 
sounds as slow asa minute-gun. ‘The 
empty cases fly in an unbroken stream 
from the ejection port. One burst 
‘over the heads of a mob not too ugly, 
and therefore not deserving of sudden 
death, would result in its instant and 
speedy dissolution. Fired at an escap- 
ing automobile, at which the pop- 
ping of the ‘average  policeman's 
revolver is as effective as a bean- 
blower, it would riddle the car and 
those within it, 

The gun was invented by Com- 

der Blish, of the United States 
ry, and General John T. Thomp- 
son, retired, formerly Assistant Chief 
of Ordnance of the Army, and during 
the war chief of the Small Arms 
Division, which gave to the Army the 
nillions "of resigned British rifles, 
known as our Model 1917. 
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Twins, Triplets, Quadruplets—Why? 


Heredity, which plays a very important 
part in our lives, also affects our birth 


‘AS environment or heredity the con- alike. Heredity wins out. 
trolling interest in the lives of twins? Fraternal twins, who 
Let us,consider twins in general, There develop from unrelated 
are two kinds—identical twins and fraternal parent cells, are not 
twins, Identical twins come from one single necessarily alike. Each 
cell, which in the process of development one inherits the partic- 
happened to break in two and continued to ular family traits with 
Cevelop in two separate halves. Fraternal which his original cell 
twins, on the contrary, come from two wasendowed. They may 
distinct, unrelated cells that for some reason be of different sex, 
began to develop at the same time. ferent complexion, char- 
Identical twins are very much alike. acter, size. Once more 
‘They come from the 
same tiny parent cell, 
whichsomarvelously 
contains character- 
istics and traits of 
both the father and 
mother: Investiga- 
tion shows that iden- 
tical twins are not 
only alike physically, 
but that they are 
also alike physiolog- 
ically and mentally. 
They often care for 
the same foods, like 
the same people, get 
the same diseases, 
even though living 
in different place 
have similar ~hand- 
writing, similar 
tastes, hobbies, and 
abilities. ‘The iden- 
tical twins pictured 


The oranges andthe 


Eatin 
difference we 
between the pits ts that 
‘one shows a little more 
‘Of her teeth than the 
‘other. ‘They recently 
entered a beauty contest 


threesurvive. Even 
in the case of triplets, 
‘one or two of them 
very apt to be 
rail and frequently 
does not survive, 
The higher the 
form of animal life, 
the smaller the num- 
ber of young at birth, 
Certain species of fish 
lay thousands of eggs 
atatime, Rats, mice, 


on these pages all You might at ‘think arty ther's name is Eager, and cats, dogs, rabbits, 
tell the same story. freak photogray showing th bookkeeper. were and guinea-pigs are 
Some of them have {hie Evin brothers. ‘ine one cn Tet geandthe’aher in the Prolific broeders, pro- 
been living in differ-  Gur"teft is. the Rev, Edwin C. Y walk alike, have sit dueing from thi 

bag eigen Brown, a Congregational minister and body weaknesses: to tw iss omepeite 
thet liven, yet they tt a birth, Sheep, 
feel, think, and act cows, horses, and 


: heredity and not environ- 

[ = ] 

Is twinning inherited? 
Is a woman who is a twin 
more apt to give birth to 
twins than a woman in 
whose family no twi 
have occurred? Statisties 
show that twinning is 
apt to recur in certain 
families. In some families 
the proportion rises to 
twenty per cent. It 
certain that twinning 
not accidental, but de- 
pends on certain con- 
stitutional factors of the 
Parents. 

Occasionally triplets 
are born, and there are 
‘These are the Grosvenor twins. They on record cases of four, Mrs. Vera De Mott, of Battle Creek, Mi 
divided the highest honors at Amherst. One five, and even eix chi gan, and her twin. Which is which we do not 
fof them is the builder and director of the =f) ere 
National Geographic Society and the other ren at a birth, But 


Know. Though living apart since they were 
is three years eld, their characteristics have 
fi"tn ensistant attorney general very rarethat morethan _femsined similat 

= 
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elephants, however, seldom have more 
than one offspring. It is a case of 
quantity versus quality. Single off- 
spring are usually much further de- 
veloped than individuals in a large 
litter. ‘The young of mice and rats are 
without any hairy covering, whereas 
the lamb, calf, and foal are covered 
with hair. ‘Their eyes are open and 
they are able to walk, Kittens and 
pups are hairy at birth, but they can- 
not see nor walk. 

In most species the number of young 
ina litter is indeterminate. 
‘The Texas armadillo, how- 


are so much alike that their mother 
often washes one of them twice and 
lets the other go unwashed. They 
are so attached to each other that 
they are actually unhappy when 
separated. They become hungry and 
sleepy at the same time. Both of them 
are clever acrobats and work for the 
movies side by side. 
‘The Ploger brothers, of Owosso, 
look alike, weigh the same, 
voices, similar tastes for 
operatic music, but differ in their 


Mi 


taste for mathematics. Thus one is a 
machinist and the other a commercial 
Rose and Louise Briot lived to- 
gether for the first eighteen years of 
their lives, needing no other chums. 
Since then their lives have varied 
‘One is a widow and lives in 
ldren and grand- 
The other lives in Chicago 


children. 
and has no children. In spite of their 
different environments, they remain 


very much alike. As girls they often 
voiced each other's 


ever, is fairly constant in 
thematter—producing four 
young at a birth, They 
fare. “identical” " quadru- 
plets, all coming from the 
same original cell. Man 
and the armadillo are 
practically the only ani- 
mals that, give birth to 
“identical” groups. 
‘Thorndike, the well 
known psychologist, says 
that you can’t definitely 
tell by looking at a pair of 
twins whether they are 
Identical or fraternal, Fra- 
ternal twins often resemble 
each other very closely. 
But at birth the difference 
fs plain, Identical twins 
are surrounded by a com- 


thoughts, and now their 
letters cross repeatedly. 
Decidedly different are 
the Cooper twins, who live 
in Newark, New Jersey. 
‘They are four years old, 
and yet one of them is 
twice as large as the other. 
‘The larger boy has long, 
thick hair that needs the 
attention of a barber, His 
brother still hax a baby- 
like fuss on his head. 
‘The American Genetic 
Association is making an 
effort to secure greater 
Knowledge of twins by 
actually studying them. 
More than six hundred 
twins have generously 
offered themselves for the 
purpose, and the results 


mon vascular envelope: 
fraternal twins have seps 
rate envelopes. 

Robert and Frank 
Michel, five-year-old boys, 


‘are most interesting. 

Each pair of twins has 
a tale to tell and many 
of them furnish valuable 
physiological information. 


Making the Railroad Crossing Safe 


RADE crossings of railway lines 
and automobile roads are d 
gerous enough in daytime and clear 
weather, but at night and in foggy 
weather the customary means of pro- 
tection (bars and light signals) are 
often insufficient to prevent serious ac~ 
eidents eaused by human carelessness. 
‘The bar-and-light sig- 
nal of warning shown in 
the illustration has been 
tried with success in 
Germany. The bar con- 
sists of a light metal tube 
long enough to reach 
across the road. It is 
painted in contrasting 
colors to attract atten 
tion, 

‘The bar is hinged to a 
post at one side of the 
road and when not in 
use is ina vertical posi- 
tion, When a railway 
train is approaching, the 


zontal position until its 
free end rests in the fork 


daytime, if the air is clear, the con- 
spicuously painted bar will give suffi- 
cient warning to automobilists to 
prevent accidents. 

The light signal, which is used at 
night or in foggy weather, consists of a 
square lantern securely clamped to the 
middle of the bar. A powerful acety- 


lene light within the lantern illumi 
ates the two glass faces of the lanter 
and displays in strong contrast. the 
crossing symbol in dark outline, as 
shown in the picture. 

‘The burner of the lantern ix con- 
nected by means of a umall-gageslender 
tube with the steel tank in which theg: 

supply under high pres- 
sure is kept. This tank 
‘whieh holds enough acet 
ylene for several days, 
‘is attached to the end of 
the tube, together with 
the counterweight and a 
device which controls 
the flow of gas to the 
burner. When the bar 
is not in use and there- 
fore in a vertical, posi- 
tion, only enough acety- 
lene’ is supplied to feed 
the small pilot flame in 
the lantern. When the 
bar is lowered, the gas 
valve to the illumi 
ing burner is automatic- 
ally opened, the gas 
enters the burner and is 
ignited by the pilot flame. 


Wireless Guides the Aviator through Fogs 
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Wireless. as an Aid to the Airplane 


ERE you ever lost in an airplane, 

at sea, in a forest, or on the 
streets of a strange city? If s0, you 
know there are just two ways of find- 
ing out where you are. One is to 
figure it out for yourself by noting the 
direction of two landmarks, and the 
other is to ask somebody else to tell 
you. Before the days of radio you 
could find out only if you could see 
the two landmarks or be seen from 
them, unless you were within calling 
distance, Now it can be done in a 
fog or above the clouds. The pictures 
‘on the opposite page show how air- 
planes may use either method. The 
airplane on the right-hand side illus- 
trates the first. method of figuring it 
‘out for yourself, and that on the left 
shows the second method. 


Both Depend on Radio 


Both methods depend upon a phe- 
nomenon of radio receiving. If one 
uses a loop of wire as an antenna for 
receiving, he will find that when the 
plane of the loop points toward the 
station that is signaling, the signal 

aro best received. When the loop is at 
ight angles to. this direction no 
signals can be heard. For all po- 
sitions between these two the signals 


By John Stuart 


may be heard, and they get stronger 
as the loop is turned away from the 
right-angle position. 

In the right-angle position both 
vertical wires are equally distant from 
the signaling station and are always 
affected alike. If the current induced 
in one vertical by the ether wave is up, 
that in the other will also be up. 
‘The currents in the verticals then 
neutralize each other, leaving no cur- 
rent in the loop to affect the detector 
of the radio receiver. This is shown 
by the middle picture on the left. 

‘This picture of a direction-finding 
station shows two fixed triangular 
loops instead of one that can be ro- 
tated. ‘The currents from these loops 
pass through two small coils in. the 
box shown immediately below. These 
coils are set at right angles, like the 
loops. There is also in the box a third 
coil which may be rotated. In it the 
currents in the two fixed coils induce a 
current, This induced current is then 
led to the detector. The movable coil, 
under these conditions, acts just like 
single loop antenna and so gives an in- 
dication of direction. 

In the first method for navigating 
an airplane, the radio operator calls, 


two land stations and asks thm to 
tell him where he is. Each of these 
finds on his position with a dirsetion- 
finder and reports his angular position, 
‘The upper picture on the left side 
shows how the radio stations in 
England operate to locate an inouiring 
airplane. From the two diroctions 
the position of the airplane is known 
and its operator may be informed, 


The Direction-Finder as a Compass 


‘The other method has recently been 
demonstrated in England by the Mar- 
coni Company. It is illustrated by the 
picture on the right side of the page. 
‘The radio operator on the airplane 
finds his own position by observing 
his direction from two fixed land sta- 
tions, which are always tranomitting 
but sending different signals, so that’ 
they may be distinguished easily. 
‘The loops are mounted, one fore and 
aft and the other crosswise along the 
wings of the airplane. The coil-box 
used on the airpline is of the same 
type as that for land stations, By 
plotting his direction from the two 
stations the airplane operator finds 
where he is. He may also use his direc~ 
tion-finder as a sort of compas: and 
maintain his flight in any direction, 


Tum Your Car Over with One Hand 


Working on automobiles in comfort means 


'O longer is it necessary to get out 

and crawl under the automobile 
to repair it. With one hand you ean 
turn your automobile over! Here is a 
device that has a track and a small 
windlass to pull the automobile from 
the floor to the track. It is equipped 
with simple appliances to hold the 
machine so firmly that when it is over- 
turned there will be no strain on the 
chassis. When the automobile is thus 
in place, a child ean turn the handle 
of a crank that causes the car to 
rotate at any desired 
angle. What a relief 
to see'the workings on 
the underneath part 
of one's automobile 
without having to lie 
flat on one’s back on 
the floor! 

An inclined runway, 
or skids, lead from the 
floor to the longitu- 
dinal tracks forming 
the base of the eradle, 
which may be placed 
anywhere without be- 
ing braced or. an- 
chored to the ground, 


A small windlass draws the car up on 
the cradle, and there is a small crane 
that ean be used to lift out the engine 
when necessary. The entire equip- 
ment weighs less than fifteen hundred 
pounds; it is made of “knock-down” 
arta that ean be quickly and easily 
assembled. 


better repairing 


rotated. The repairman, instead of 
lying on his back under the car, sits 
down and comfortably reaches the 
parts that require his attention. It 
fs a scientific fact that a person in a 
comfortable position is more efficient 
in any work than when he is straining 
physically while working. It is ea- 

timated that at loust 
four times more work 
ean be done in a 
given time by making 
use of the device that 
turns the automobile 
over. 

‘The man who works 
in w garage finds in 
this new device a 
preventive of many: 
unnecessary aches 
and pains. 

It is almost un- 
necessary to observe 
that liability to ac- 
cident is considerably 
reduced owing to the 
careful inspection 
made possible by the 
use of this adjustable 
automobile rack. 
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How Furs Are Made into Garments 
They’re hard to sew and hard to clean 


Preparing animals’ skins 
and manufacturing them 


feed ouned tht pers 
the skin ‘only half way 


Scrubbing brush 
e'deles, it is soft “and 
smooth.” OF ‘course, it's 
all-in the way he scrubs 
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How the Big Searchlights Are Tested 


Light is measured by a “photometer”: 
these pictures show what it is and does 


‘This huge scale measures the diameter of searchlight beams. It is located | 
2300 feet from the searchlights. ‘The shed at the right houses a photometer 


Left: The front ofthe integrator. 
Ie bas a diameter of 110 inches 
fand i provided with an ie 
Shutter, which adjusts the open: 
ing to the diameter of the sare 
Tight bear under test. ‘The 
tegrator is on wheels 30 that 
ean be moved easily 


Right: The business side of the 
integrating photometer at Sche: 
nectady. A photometer measures 
the candlepower of light wources 
‘The integrator isa. rellector 
which collects the light and pro- 
Jects it into the photometer. 
‘The measuring unit of the pho. 
tometer sat the center of the in 
tegrator, where the light from the 
searchlight under test collected 
fund its candlepower, measured 


‘Beams flit ace directed through hve big hoes 
fo cit of all the stray ht By vsray gt 
icant light tat np the bears al AF 
Ui ighe reached the iterator, fe would Be im | 
Domb to alate the her Stal andor 


testing under 
sactual. operat- 
ing conditions 


The Man of the 
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“One Best Way” 


How Frank Gilbreth studies men and their ways 


NTIL 1 talked with Frank B. 
Gilbreth, I never suspected that 
the ordinary motions we make 

in going about our every-day affairs 

could become a subject of fascinating 
interest. 

“All “human activity,” says Gil- 
breth, “is a matter of motions and de- 
cisions.” All of us, even the experts, 
make needless motions, or wrong mo- 
tions. We suffer unnecessary fatigue 
because we don’t perform our usual 
tasks in the One Best Way. 


Finding the One Best Way 


Frank B. Gilbreth is a consulting 
engineer. His specialty since 1911 
hhas been scientific management. He 
probably knows more about hu 
motions and the causes of fatigue than 
any other man living. 

‘When Gilbreth graduated from the 
Boston public schools, he prepared to 
enter the Massachusetts Institute of 
‘Technology, intending to become a 
contracting engineer. But he changed 
hismind. “It had oc- 
curred to him that he 
could learn more 
about management by 
gotting out into actual 
construction w oT k 
than by staying in 
the classroom. He 
had an iden that the 


By Fred C. Kelly 


only way to handle problems of man- 
agement competently was to know 

few of the trades with which he 
might have to deal. So he started in 
and learned twelve different trades 
before he called that part of his edu- 
cation complete. 

‘When he began, as a mere young- 
ster, to learn various trades, Gilbreth 
found that a big obstacle to his plan 
might be the time required to become 
proficient in each one. ‘The only way 
to overcome this was to learn a trade 
more rapidly than the average appren- 
tice could learn it. One of the first 
things he attempted to learn was to 
lay bricks. 

‘Now, bricklaying is one of the old- 
est of trades—dating back two or three 
thousand years prior to the birth of 
Christ. There are even historical 
data on which to base a belief that 
bricklaying is at least seven thousand 
yearsold. And yet, as Gilbreth noted, 
in all those seven thousand years it had 

improved, as to method, 
searcely at all, 

Gilbreth studied the 
methods of various 
bricklayers—the poor 
workmen and the best 
ones, and he stumbled 
upon an astonishing fact 
of great importance and 
significance. He found 
that he could learn most 
from the lazy man! 

Most of the chance 


3 


“The One Best Way of 


improvements in human motions that 
eliminate unnecessary movement and 
reduce fatigue have been hit upon, 
Gilbreth thinks, by men who were 
lazy—so lazy that every needless step 
counted. 

Another important thing Gilbreth 
noted was that the so-called expert 
factory workers are often the most 
wasteful of their motions and strength. 
Because of their energy and ability to 
work at high speed, such men may be 
able to produce a large quantity of 
good work, and thus qualify as ex- 
perts, but they tire themselves out of 
all proportion to the amount of work 
done. 

“Men were still working on seaffolds 
with the brika and mortar on the 
same level as their feet,” “in 
Stead of on seaffolds with an extra row 
of planks, so that the materials could 
be level with their hands.’ 

Imagine the waste of energy in 
bending over to the floor every time 
one picks up a brick or a trowel of 
mortar, when the entire operation 
could be accomplished without moving 
anything except the arms, 


The Great Inertia of Habit 


Why had there been so little im- 
provement in methods? Simply be- 
cause of the great inertia of habit. 

‘As an example of how awkward it 
is to make a slight change of habit or 
method, suggests Gilbreth, try taking 
cup of coffee and a doughnut, with 
the coffee in the left hand and the 


fan act is a matter of 


December, 1920 


doughnut in the right hand. If you 
think such a revolutionary change in 
habit will not upset you a bit, just try 
‘Unless you're careful, you'll find 
yourself with your hands crossed and 
your brain in a whirl. 

So, Gilbreth worked out an entirely 
new method of bricklaying, which 
makes it possible for a man to 
have bricks served to him at the 
level of his breast, to avoid the 
useless bending. A whole book 
could be written on just this 
subject of bricklaying and how 
Gilbreth revolutionized brieklay 
ing practices. 

Gilbreth makes a motio 
picture of a master mechani 
a handkerchief-folder, a tatter, a 
champion baseball batsman, or 
an expert fencer, for example. 
‘A specially contrived clock, the 
hands of which record time down 
to the millionth part of an hour, 
also appears in the picture to 
indicate the elapsing time, which 
in necensary because the crank of 
the camera or that of the pro- 
jector cannot be turned at pre- 
cisely the same rate. Gilbreth 
has only to study a film to tell 
you to the hundredth part of a 
second how long it took to make 
a motion. 

‘The cyclegraph, on the other 
hand, consists simply of a small 
lectric light fastened to an arm, a lex, 
or a head. On an ordinary photo- 
itraph of a man so equipped streaks of 
light appear as his arm, leg, or head are 
moved—the path of the motion. The 
raph helps out the motion-pic~ 

it reveals much that the 
machine eannot reveal. Tt synthe- 
sizes motions; the motion-pieture 
machine merely analyzes motions. 

After years of study, and by 
means of his moving-picture machine 
and the clock with split seconds, 
Gilbreth has learned that all 
speed champions, whether typ- 
ists, bricklayers, oyster-openers, 
skilled wrappers of bundles in 
mail-order houses, or sealers of 
tin cans, have certain motions in 
common. They proceed from 
one motion to the next with the 
minimum of changes of direction. 
‘They: have rhythm where an un- 
skilled worker might have jerks. 
In short, every good motion 
based “oh two factors: rhythm 
and economy of effort. 

Gilbreth has learned the mo- 
tions of skilled fencers, pianists, 
famous golf-players, ‘surgeons, 
baseball - players, and others. 
‘And he found not only what mo- 
tions different experts make, but 
precisely how much time ‘each 
motion requires. In photo- 
graphing different members of 
the New York baseball team, he 
learned, among other things, 
that the speed of a ball hurled at 


high table 


210.07 feet a second, or two and two 
fifth miles a minute, to a velocity of 
two and four fifths miles a minute. 
Scientifie management, says Gi 
breth, may be applied to one's every- 
day household affairs in scores of ways. 
Even in so simple a matter as getting 


To measure the distances of motions, Gilbreth uses 
many methods. This picture shows one of his pene- 
trating screens erected in the plane of the edge of a 

Te passes through the arms and Wead of 
the man, in this ease Mr. Gilbreth himself. Double 
exposure is responsible for the effect produced. - The 
Screen is carefully ruled, so that motions may be re 
erred to it for exact measurements 


dressed or undressed, there is a wrong, 
way and a One Best W: 

Few persons realize,” maintains 
Gilbreth, “that clothes which are 
never pressed, but are properly folded, 


or hung up, each night, will look well 
longer than clothes which are pressed 
occasionally, but never folded or 
hung up."" 


Gilbreth has proved by actual 
demonstration that if a man’s clothes 
are laid out in the order in which they 


are to be put on, he can dress himself 

in leas than half the time it will 

take if he has to stop and hunt each 
article as it is needed. In other 
words, it is economical to hunt up 

“other” clothes all at once, when the 

mind is on such a search. 

Nearly everybody, by the way, 
falls into definite habits about 
getting dressed and undressed. 
Most of us take off the same 
shoe first every night—and usu- 
ally, for some reason, it is the 
left shoe. Watch yourself and 
see if this isn’t true, We uncon- 
sciously follow a regular order 
taking off our clothes, “One man 
may take off his collar before 
removing his shoes, and another 
may do just the, opposite, But 
the point is that he is almost 
certain to follow always the same 
sequence. 

It is interesting to learn just 
how Gilbreth eut down his shav- 
ing and face-washing time from 
twelve minutes to two, In t 
first place, he discovered that 
he can shave more rapidly with 
fone make of safety razor, but: 
more closely with another. So 
he uses the first razor for "the first 
time over,” and finishes off with 
the second model better adapted 
for close work. Hix most impor- 
tant time-saving method of all 

is the use of a brush in each hand for ap- 

plying the lather. “Otherwise,” he 
says, "your left hand is idle at your ride, 

Ifit is employed in scratching your leg 

or in any useful purpose whatsoever, 

well and good; but if it ix doing abso- 
jutely nothing, why not put it to work?” 

Now, Gilbreth doesn’t take all this 
seriously except as an object lesson, 
He doesn't advocate a Save Shaving- 
‘Time Week, or anything like that. 
Still, the difference between twelve 
minutes and two in the morning 
is not to be sneezed at. 

Little items like these do not 
matter much, of course, and they 
are mentioned here solely be- 
cause they serve as examples of 
the effect of habit, and because 
they show how possible it is to 
conserve time even in the sim- 
plest every-day processes. 

Right here somebody will ex- 
claim: “Goodness sakes, how 
terrible it would be to live with a 
‘man like that—who even washes 
his face according to a system.’ 

But the truth is that Gilbreth 
is no rank and he wouldn't be 
bad to live with. He is an easy- 
going, big fellow with twinlding 
‘eyes and a sense of humor, and 
his purpose in shaving and wash- 
ing his face systematically is not 
to save time, but to learn some- 
thing that he can use as an object 
lesson, in order to interest people 
in saving time where it is of gen- 
uine importance. 


The Fountain Principle, as 
Applied to a Brush 


ERE’S anew fountain brush which 
feeds like a fountain pen. 

It can be used for cleaning clothes, 
lacking and oiling shoes, blacking 
stoves, cleaning typewriters and type- 
forms, veneering furniture, and many. 
‘other uses also fall within the scope af 
this serviceable fountain brush, the 
handle of which is filled with the 
polishing liquid. 

‘To foed the brush, all that has to 
bbe done is to press it against some 
solid surface. ‘This will release sul. 
lent liquid to do the work. 

‘When taken from the surface, the 
brush automatically goes back into 
‘normal position and the feed-valve 
loses, 


Hitch Dobbin by His Own 
Right Leg 


NO, longer need the driver of w restive 
horse carry a heavy weight around 
with him to fasten to the bridle when he 
eaves his horse standing 

"The photograph below shows a method 
of hitching which Is both simple and 
‘effective. 

A strap of the right length is attached to 
the shafts of tongue of the vehicle and is 
‘mapped to a shorter strap, which passes 
around one of the front legs of the horse 
‘The horse is thus prevented from taking « 
step forward. 

‘When not in use, the strap is thrown 
‘buck into the front of the vehicle. 

“This invention does away with the old 
‘weight-und-bridle connectior 

‘The usual way of hitehing a horse 
requires either the use of a hitehing-post 
(oF the cumbersome earrying of a hitching- 
weight. The new way dispenses with both, 
or, rather, with the weight, since this mo- 
tor-driven age has banished the hitching 
ost almost entirely from the streets, 


And All to Photograph a Factory 
from on High 


GOMETIMES airplanes have. been em- 
ployed to fly over industrial plants to 
obtain auitable bird's-eye views: remark- 
able kites have been built to take a camera 
lp over a factory for the purpose of getting 
the “whole thing” in the picture; but this 
sw tall tower erected to permit x photog- 
rapher to mount his camera in such an 
‘elevated position that just the desired 
point of view of a certain group of manu- 
facturing buildings can be pictured. 

‘The company’s riggers put up a simple 
structure which resembled the single mast 
of a ship. 

Up to the “crow's nest” climbed the 
camera-man. Needless to say, there was 
‘funny feeling in the pit of the photog- 
rapher'a stomach when he stood on top of 
his lofty perch, but it did not prevent him 
from obtaining a successful camera'seye 
view of the immense works. 
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All the Keys Cleaned at One 
Fell Swoop 


N invention for cleaning the keys 
‘of a typewriter, adding-machine, 
and other forms of ‘key-actuated ma- 
chines, has been patented by James W. 
Pennewill, of Silver City, New Mexico, 
It consists of a piece of heavy cloth 
cut lengthwiae through the middle 
portion into eight strips, euch about 
& half inch in width, and separated 
from each other bya space of about a 
quarter inch, 

‘These flexible strips, arranged over 
the keys and drawn back and forth 
from side to side, will clean the tops 
of the keys. 

‘To clean the flat rods under the keys 
the strips are twisted and inserted 
against the rods. 


Riding a Bicycle Over a 
Railroad Track 


FRANCE has, produced an ingenious 
inventor who decided to make use of the 
railroad-tracks when strikes put the trains 
‘out of commission. 

‘With the aid of specially contrived 
frame and three small wheels he has cone 
verted his bieyele into a vebicle that wil 
run on the smooth steel raila, thus giving 
him the advantages of considerable speed. 
and small expenditure of energy. 

‘The surface of a metal rail offers loss 
resistance than the surface of any but the 
finest road-surface. The additional weight 
of the frame and the small wheels must be 
taken into consideration, but to offeet this 
the inventor has the advantage of a direct 
line which is graded perfectly. A railroad 
‘does not ordinarily twist and turn an much 
fas a road, nor are its grades as frequent oF 
fas steep as those encountered in the ordi- 
nary country road. 

Under normal conditions the law will 
not permit any one to make use of a rail 
road right of ‘wa 


December. 1920 


Scraping Paint by Machine 


PER a summer of hard rain the paint 
‘on most automobiles looks dull and 
dead; whereupon the owners often send 
them to the factory to be repainted. But, 
before a new coat of paint is baked on, the 
‘old one must be removed. Until recently 
‘this has been a long, tedious 
Now there is a machine that will do it in 
fan hour. A gritty paste is first smeared 
over the paint, and then the machine 
‘shown above is’ moved acrom it. ‘There 
tare two feet, oF kickers, that move alter- 
nately backward and forward. They are 
‘actuated by compressed air. 


A Safety Wrench for Drop Doors 


"HE workman who releases the heavy 

drop-bottom door of a freight-car with 
fan ordinary wrench is always in danger of 
having the wrench swing back at him and 
break his wrist. 

But there is now a new 
wrench —shown above—in 
which this dangerous fea- 
ture bas been eliminated. 

‘A ratchet and paw! inside 
‘the head of the wrench ab- 
sorb all the motion. The 
socket itself is a part of the 
ratchet member. 

‘This new wrench is made 
entirely of steel and has an 
average tensile strength of 
sixty-five thousand pounds. 


A Dearth of Pullman Cars 


JN the days of plenty, before the war, 
‘even Pullman cars ‘were numerous. 
Between the years 1905 and 1915 there 
‘was an increase of seventy-six per cent 
in their number, with a smaller increase 
of forty-four per cent in the number of 
passengers carried. 

But in the past five years the tale is 
very different. ‘There has been a fifty- 
four per cent passenger increase and 
only a four per cent increase in the 
‘number of cars. 

‘This state of things will explain, in 
some degree, the lack of accommodation 
‘on even the best equipped railroads. 


Put the Wind to Work Generating 
Electric Power 


MOST of, our power is obtained from 
fuel today. But fuel—coal, gasoline, 
wood, alcohol—is becoming scarce. A 
French inventor has suggested that we 
return to the use of wind for motive 


power. 

He has invented a new type of wind- 
mill for the purpose. 

Instead of using vanes that radiate from 
‘8 common center, he uses vertical ones in 
cylinder formation. ‘They are set at such 
tan angle that they will always catch the 
wind, no matter how gentle it may be. If 
the windmill has an electric generator 
attached to it, each time the vanes go 

round the armature will be turned and a 
torage battery charged. ‘Thus on exceed- 
ingly windy days enough electricity will be 
generated and stored to make up for the 
‘small amount generated on days when 
there is little wind. 


“Get Up!” Says the Record 


“BREAKFAST is ready!” 
‘very tired of saying that, 
year, to the various members of your 
lly. "Why not let the talking-machin 
it for your 
‘There is now a clock that, instead of rings 
{ng an alarm bell when it is set, will release 
‘the phonograph lever, A sj 


row 
after 


ay 


‘on it all the 
repeat. every 
‘Hurry up— 


various sayings which 
day: “Breakfast is ready” 
‘you'll be late,” and so on. 

‘When the clock releases the lever, the 
‘words of wisdom pour forth, 


Posts that Tighten Fences 


(CRANKING up is all that is needed in 
‘order to tighten wire fences when 
‘posts like the one above are 
‘used. Ten holes are drilled 
in the post and the fence 
wire is run through them. 
‘The past can turn, but it i 
held fast by means of a 
ratchet. Should the wire sag 
in the courte of time, the 
post ean be cranked up to 
the next notch at one jerk. 
‘The posts are made both in 
{ron and in concrete, and will 
last "much longer than 
‘wooden posts. They may be 
spaced twenty feet apart and 
yet give the fence sufficient 
strength. 
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One Good Bath 


Shakespeare vs. 
Los Angeles 


UGE volumes 
‘weighing several 
hhundred pounds each 
are here shown. They 
are filled with nothing 
but names. Names of 
what, you ask? Names 
of people who visit Los 
‘Angeles every year. 

‘The Chamber of Com- 
merce of that city claims 
that over five hundred 
thousand tourists visit 
their city every year, 

‘The number of daily 
Visitors ranges from one 
hhundred to twelve hun- 
dred. Each of the big 
books ‘contains the 
names of over a million 
persons on four hundred 
pages measuring twenty inches by two 
fect, ‘The thickness of each volume is 
about fiteen inches, 

‘And now that the fair city of Los Angeles 
thas all of these names, what is it going to 
do with them? 

Perhaps Los Angeles wishes to show her 
rival, San Francisco, the exact number cf 
visitors to the more southern town. It is 
obvious that she does not share Shake 

scorn of a mere name, 


Illumination Makes 
Visible Some Comparisons 


ECOURSE to illuminated 
graphs as a means of pre- 
senting its case to the public was 
taken by a Chicago electric-light 
company. On a big electric sign 
fover the entrance to its office 
building, the changes in cost of 
food and clothing 
electricity since 1896 are 
pared, to the great advantage of 
the last named commodity. 

‘The cost of clothing and food 
from year to year is represented 
by the top line, which rises grad- 
ually until 1904, when it shoots 
upward. 

‘Fuel and taxes, big factors 
the cost of producing electricity, 
are also seen to have increased 


steadily. 
‘The cost of electricity to the 
consumer, however, has had a 


general downward trend. 


‘An Old Water-Tower Becomes 


a Home 
HIS man lives high, but he has de- 
feated the high cost of renting. There 


was an old water-tower that had not been 
in use for years near the farm on which he 
Lived, 

He decided to buy the place and fix it 
up to live in, ‘The picture shows what a 


stood job he made of it 

Set in the center of a large flower-garden, 
with its pleturesque stairway and ivy 
vine 


the tower looks like a little eastle in 
foreign land and very few people 
ld guess right off that it is situated 
somewhere in New York state 

‘The platform around the top of the 
tower is used as a porch, Electric lights, 
running water, steam heat and all the 
‘Other conveniences of the modern city 
home are included in the equipment of 
this house. 


Deserves Another 


[Tis necessary to wade 

through this pool be- 
fore you can walk up the 
stair. People who 
bathe in the ocean al- 
ways carry part of 
beach with them into 
the bathing-house 

"A Western bathhouse 
owner had trouble keep- 
ing his place clean, and 
hhe hit upon the idea of 
placing & xmall pool out- 
ide the door in which 
the bathhouse patrons 
could take a final wi 
before entering to dress 
This helped to keep the 
place clean and also to 
keep the kand out of the 
patrons’ clothes. 

‘The cement pool is supplied with plenty 
of fresh water, and means ure provided to 
keep the sand cleared from the bottom. 
All of the stairs leading into this modern 
bathhouse have a pool at the bottom, 

‘This arrangement insures a clean bath 
house, free from the annoyance eaused by 
the presence of sand on the floor and else 
where, People leaving the place do not 
‘ruffer from sand in their shoes, as is gen- 
erally the case, 


N operator at the power house 

‘of the Hetch-Hetchy water 
supply, in California had an op- 
portunity not ordinarily afforded a 
photographer. He had his eamera 
ready just at the right moment to 
cateh a deer climbing up the 
adder installed across the aque- 
duet which earries the water to 
the intake power house. Sure of 
his footing, the animal made his 
way carefully up the narrow 
boards, instinct preventing him 
from making the graceful leap 
that one might expect of a sur- 
prised deer. 

‘This ladder is placed in position 
so that the deer that come to 
rink and by accident fall into 
the water, can escape.  Strug- 
ling in the water, the animal 
soon finds that he can elimb up 
fon the steps. 
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The Barracuda and the Blimp 


HY it on board a ship and fish 
Dlindly for hours? Perhaps there 
are some fish in your vicinity and perhaps 
there are not, In a bli 
aareable to see into the water and you ean 
spot a school of fish without any trouble. 
Above you see some men blimp-fishing 
in San Pedro harbor, near San Diego, 
California. They were sailing at a height 
of forty feet when they sighted a school of 
barracuda, They stopped the engine, let 
the blimp drift, and, us fast as they 
could, hauled in'the fish. 


American Rivalry in Dyes 


{VEN in the matter of dyes, American 

‘manufacturers are cutting in on Ger- 
‘man monopolies. Phthalic anhydride, an 
important dye intermediate, is now made 
in America by x new process which enables 
manufacturers to sell it for forty-five cents 
‘2 pound; Germany charges seven dollars 
‘8 pound. 

‘Atmospheric air 
phthalic anhydride 
four country; but the G 
ceaaitates the use of sulphuric acid anc 
mercury. 


Bottle-Caps Do Their Bit 


HE crown bottleeap, used by home 
brewers, has a rough, corrugated edge 
that will eut into the hardest jee, 
Nail a bottlecap to the heel of each 
hoe, ax shown below. When you reach 


your destination, you pull the eap off. 


Photograph Yourself in a Mirror 


10 outdoors and take your camera. 
Place a mirror with its back to the 
sun and stand in front of it. Focus the 
‘camera on your image and pull the trigger. 
‘You will then have taken a pieture of your- 
elf at your best. Of course the camera 
will show, too. 
If you suffer from self-consciousness, no 
‘one will ever guess it when your picture is 
produced. 


A Fish-Shaped Padlock 


ADLOCKS are not exciting 1 

make, so it is not surprising that an 
English locksmnith—for the sake of va- 
riety—made a padlock in the shape of a 
fish. The keyhole is located just below 
the gills, and the jaws do the locking. 
When the fish gets lockjaw, nothing will 
ccure it but the proper key. 

‘The locksmith who made the fish bears 
the name Chubb. So he simply copied a 


Moving-Day for the Mummies 


HICAGO'S famous Field Museum is 
changing its locality, Dummies, dino- 
aura, butterflies, and sea-dragons were 
farted away in box cars, motor-trucks, 
land wagons, A special track connecting 
the old museum with the main line of the 
rallroad was constructed so that 
heavier articles could be hauled away 
Although the moving was carried out 
in an orderly fashion, it presented a scene 
that looked like the wildest disorder. 
Mixed with the animals were Egyptian 
tombs, mineral collections, birds, fiah, 
‘antiques, armor, and statues. Many of 
the more delicate objects had to be eare- 
fully crated so that no harm would 
befall them in transit 
Moving-day for a museum costs many 
thousand dolla 
Imagine the surprise of a trainload of 
cows should they cross the path of some 
wonderful Greek statues or prehistoric 
creatures 


Seeing Little Things of the Sea 


‘OME parts of the bottom of the sea are 
very beautiful, as the picture below 
will tell you. 

‘This picture represents a small section 
of a ea model that has been constructed 
in the American Museum of Natural His- 
tory, New York. 

‘The model, wonderfully made of blown 
glass and wax, is fifteen thousand times as 
Targe as the original small section from 
which it was constructed. Tt ix kuown at 
the Bryozoan Group because of the tiny 
sea mats and mosses which it depicts, 
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ing Sewage before It Enters 
the River 


}P-TO-DATE cities are careful about 

their sewage systems. They do not 

let sewage pipes empty direetly into the 
rivers—at least not in Germany. 

‘The city of Dresden has a system by 

le atrained fist, 20 


which the sewage wat 
that no particles larger than two 
meters aro allowed to eacape. 

‘The straining is done by large revolving 
drums like those above, The sewage 
water passes over t 
Particles are deposited, 
drums, Brushes constantly eros 
‘drums and carry off this residue, which 
Inter shipped to farm lands for fertilizing 
materi 

"The water goee on ita way and le ally 
pumped into the river, 


Hinged Sides and Peaked Floor 
Quicken Car-Unloading 


FPREIGHT-TRAINS promptly unloaded 
‘would relieve the congestion in many of 
our large cities and would increase the 
number of working hours of the trains 
themselver. "But can the work of unload 
ing conl-trains, for instance, be speeded up? 

Germany has found a way—her coal- 
trains unload themselves. Bach car is 
placed over a pit and the side bolts are re- 
moved. Alever is turned and all four ides 
fare outward, The coal slides off the peak 
shaped floor of the ear into the pit below 
and in a very short time the ear is empty. 

‘This method requires the labor of one 
‘man only, and occupies but three minutes 
of time, ‘thus releasing a freight-ear in 
short order. 


eS San 
Ss ae 


‘An Electric Lamp that Has 
Two Bases 


MANY, rooms are equipped with but a 
single electric-light socket—bath- 
bedrooms, for instance. Thus 
ble to do two electrical things 
tthe same time. ‘The lady 
who wishes to curl her hair at night must 
etform this unattractive ion in 
‘some more unsuitable place than the bath- 
room ot her bedroom. 

But now there is a double-base electric 
lamp that will pass on some of the current 
it ets to another implement. The bases 
age at opposite ends of the lamp, as shown 

‘Those heavy lead wires that give 
the lamp its current enter at one end of 
the lamp and continue right on through, 
coming out at the other end. The fila: 
‘ment is tapped off from them. There is 
no tip to this lamp, and so the air had to 
bbe exhausted from it by means of a tube 
concealed in one of the bases. 

New electrical household appliances are 
constantly being invented and there are not 
‘sockets enough in most houses to accom- 
modate them all. Ifyou want an all-electric 
breakfast, you need at least three sockets, 
and perhaps a light besides. Also in the 
kitchen or laundry sometimes you would 
Hike to conduct several electrical jobs at 
‘once. These new lamps will help you out 
‘considerably. 


The Garbage-Can as a Source 
by making 


of Wealth 

A MODERN King Midi 

use of chemistry, might amass a huge 
fortune from the waste products of our 
cities. In Washington, the garbage in 
collected in demountable wagon-bodies 
and conveyed by train to the place of 
disposal. 

Chemists are studying the value of re- 
coverable products from garbage, not only 
fats being recovered, but also fertilizer. 

Chicago, in 1918, yielded about 4,000,000 
pounds of grease, that sold for 11.67 cents 
‘a pound. The ‘fatty material obtained 
from the garbage collected in Washington, 
1D. C., was priced at 18.5 cents, and statis: 
tics from the Food Administration estimate 
'$5,000,000 a8 the value of grease recover- 
able from the waste of twenty-four cities, 


This Gasoline Engine Is Handled 
by a Chauffeur 


‘HE locomotive below has neither an 
engineer nor a fireman: nor dows it ine 
ddulge in the use of coal. Tt contains a ix: 
cylinder two-hundred-horsepower gasoline 
engine, and is one of many gasoline.coaches 
used where traffic is light. It ean be run 
by any automobile driver, 
tis eighty feet long and is divided into 
four sections. ‘The rear section is for 
passengers—fifty of them. Next is the 
Dbaggage-room, then the smoker, and lastly 
the engine-room. As the wheels rest on 
smooth tracks, it is 
possible for the en- 
fine to attain 
of thirty miles 


December, 1920 


A Speed Boat that Looks 
Like a Whale 


ELOW the bend in the river is heard 
‘the roar of a gasoline engine working 
at high power 

In an instant a curious object leaps 
Into sight, and the fishermen along the 
river-bank are amazed to see a large 
boat, thut resembles a whale in shape, 
traveling at great speed, and apparently 
just skimming the surface of the water. 

‘This is a new speed boat, a German 
invention, capable of making seventy- 
eight miles an hour. It is equipped 

ith n 200-horsepower engine. 

The evolution of swift motor-boats 
hhas been rapid in the past decade. Only 
1 few years ago a motor-boat capable of 
making a rate of thirty-five or forty 
miles an hour was considered a wonder. 
Now fifty, sixty, and seventy miles are 
‘expected of the fastest of these craft 
Perhaps it will not be long before we 
‘ball see them travel at one hundred 
miles an hour! 


To Keep the Milk from 
Boiling Over 


AGERMAN inventor has conceived 
‘method for preventing milk from boil- 
Ing over. 

A motal plate, slightly convex, is placed 
‘on the bottom of the pan in whieh the milk 
is heated, with the conver aide up. A 
chain, connecting the handle of the eon- 
tainer with the metal plate, facilitates the 
removal of the disk. 

When the mille begins to boil, the plate 
at the bottom vibrates. If no attention is 
ppald to this signal, the mille will continue 
to boll, but without boiling over. 

‘The’ metal disk prevents the explosive 
eneration of steam at the hottest spot of 
the bottom by absorbing part of the heat 
and distributing it over a larger surface. 

steam bubbles form, they seek to 
by raising the disk. After the 
bubble has escaped, the disk drops to its 
original. position until another bubble is 
formed, 
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Testing Dyes—A New Job for the 
Ultra-Violet Light 


DOES the color of your new silk dress 
‘endure the test of sunlight? If so, the 
probability is that the silk was tested 
for the fastness of its dye before it was 
ut upon the store counter to be sold. 

Science has discovered that the short 
light-waves carry the greater part of the 
energy that is transmitted with light, 
‘The vibrations that are too small to be 
‘seen are found in the spectrum just beyond. 
the visible violet, ‘These are called the 
airmail oad they conatiente one 
ewentieth of the sun's energy. are 
‘exceedingly active chemically, as can be 
shown by taking photographs with this 
invisible light. But ordinary glass absorbs 
much of the ultraviolet, so special means 
must be employed to prevent this absorp- 
tion if one wishes to make use of the ultra 
violet. 

‘As the rays are quickly effective in pro- 
ducing chemical changes of a certain kind, 
they can be used to determine the lasting 
quality of dye colors. 

‘A special type of mercury-vapor lamp, 
which transmits as much as seventy per 
cent of the radiations, has been satisfactor- 
ily employed in testing the colors of silk. 
In a few minutes it accomplishes results 
that could otherwise be obtained only by 
days or weeks, even months, of exposure of 
the silk to sunlight. Only dyes that resist 
the action of ultra-violet rays should be 
‘used in coloring fabrics, 
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Monoplane Wings Support 
‘Twelve Men 


NTERED in the recent Gordon- 

Bennett Aviation “Cup. Race, in 
Paris, ‘was a little monoplane whose 
wings are exceedingly strong. Tt, wax 
the Dayton-Wright entry. It carried « 
250-horsepower motor with. Which, & 
speed of more than two hundred males 
an hour was attained. 

‘One remarkable feature of this mono- 
plane i the absence of all struta and 
‘ires, thus lewening its resistance to the 
air. “The curve of the wing provides 
‘reat lifting power. The contestants in 
tthe race demonstrated the marvelous 
speed that can be attained by single- 
‘seater machines, These are the “hor- 
bets” of the air, calculated to dart with 
incredible speed here and there, harass- 
ing the enemy in aerial warfare. 
ag, sitet bring down an or 

inary war-plane traveling at one hun 
red leg hour the lara 
targetswillexactly double hatdificulty, 


Illuminating a Line of Type 
for the Typewriter 


"Tits isa clover idea—very_ clever. 
Guess again—you are wrong. It is not 
simply’ a device with whieh to copy one line 
ata time. Tt isan attachment for such a 
device that iluminater each line. 

‘This attachment does not reflect the 
light directly into the stenographer's eyes, 
Its inventor, Robert M, Searle, of 
Rochester, knew far too much of the 
‘science of ight to make such an error as 
that. It merely illuminates the line, which 
is seen through a long, thin magnifying. 
glass. A tubular electric light of special 
construction sheds its rays on the line to be 
copied. A ray-flter prevents the harmful 
red raya from reaching the paper, No 
matter what the time of day, this lighted 
line is always on duty. 

Not only does it relieve eyestrain, but 
italsoincreases production, Human beings 
cannot work faster than’ their eyes will 
permit. Better sight, better work, 
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UT two million eight hundred 
‘thousand people on an island, give 
them houses, subways, surface 
ears, factories, stores, and all the 
equipment of a city—but fail to pro- 
vide a means of reaching these people 
with the materials with which their 
factories ean work, fail to give them 
fuel and food—and the vast population 
of the isolated island will perish. ‘The 
means of conveying material, food, 
and fuel to the citizens of the island 
city in of utmost importance. Man- 
hattan island must be hooked up to 
the United States, and many plans 
have been suggested to accomplish 
this ambitious purpose. 

‘The great arteries of circulation, the 

extend to the shore across the 

river, but, with only one exception, 
they do not bring their trains of freight 
and passengers directly into Manhat- 
tan. All the material carried by these 
outside lines must be transferred and 
rehandled before it is conveyed across 
the river to be distributed. ‘Thi 
volves expense which is reflected in the 
cost of living. Long Island and Man- 
huttan are connected by bridges as well 
as tunnels. Why have we waited so 
long before attempting to bridge the 
‘Hudson? 


The Man with the Vision 


In the city of New York is a man 
who for thirty years has held a vision 
to splendid that few have had the im- 
agination to appreciate it. He is Dr. 
Gustav Lindenthal, consulting engi- 
neer” His vision centers in a solution of 
‘New York's transportation problem, 
‘one feature of which is the building of a 
great bridge across the Hudson river 
It is an undertaking whieh offers far 
greater difficulties than were en- 


span of this ggantic bridge acrons the Hudson river will be 


‘The ‘Weight of the metal in this bridge will be #0 


Connecting Manhattan Island 


Gustav Lindenthal’s splendid 
promises to bring to reality a 


York's present bridges. 

‘The Hudson river flows serenely 
along the western edge of the island of 
Manhattan. From the north it comes, 


and the early settlers called it the 
“North river.” To build a bridge 
across it in the vieinity of New York 
would be a simple matter if the bed- 
rock bottom of the wide stream were 
not so deep. To reach the basic under- 
lying rock the builders would have to 
bore downward through from 250 to 
950 feet of silt and mud. 

‘To build a pier in the middle of the 
stream would be an impractical task, 
owing to the great depth to which the 
construction would have to go before 
reaching the rock base. Besides, gov- 
ernment regulations would prohibit 
an obstruction in an important water- 
way. A feasible alternative is the 
construction of two piers, 600 feet 
high, one on each side of the river, 
resting there on the easily accessible 
rock. These piers will carry the eables 
to support a great span, 3200 feet 
Tong and about 200 feet wide, twice the 
length of the main span of the Brook- 
lyn bridge. The weight of steel in this 
bridge would be enormous. In fact, 
the weight of the main span of more 
than half a mile is such that the heav- 
jest ioad crowded upon it is a mere 
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nothing in comparison. Mr. Linden 
thal has remarked that the string of 
heavily loaded trains and vehicles 
crossing the bridge would be no more, 
as an addition of weight, than a pro- 
cession of flies walking along a heavily 
loaded clothes-lin 


Railway Tracks on a Double Deck 


‘The chief purpose of the bridge is to 
bring the New Jersey railroads into the 
heart of Manhattan, Fourteen tracks 
on a double deck would accomplish 
this purpose. Eight of the tracks 
would be used for freight and passenger 
trains, while six of the tracks would be 
used for trolley-cars or traction trains, 
Besides, there would be two broad 
driveways for motor vehicles and two 
promenades for foot passengers. ‘The 
weight of the rails for the tracks on the 
main span alone would amount to 
scarcely less than 1200 tons, but 
this again is insignificant compared 
with the weight of the steel girders, 
trusses, and cables. Four wire cables, 
encased in non-corrosible envelopes 
eight feet in diameter, would be re- 
quired to suspend the massive frame- 
work of the bridge. The cables sup- 
porting the Brooklyn bridge are but 
fifteen inches in diameter. 

To say that the span of this huge 
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3200,feet long. 


1 will be supported by four steel wire cables in cylinders eight 


‘normous that all the traffic that can be crowded upon it will be negligible 


with the United States 


bridge to span the Hudson 
vision of thirty long years 


bridge is 8200 feet in length does not 
convey good mental picture of it. 
‘The Woolworth Building is the world’s 
tallest building. It is 792 feet in 
height—a tower of steel encased in 
masonry and conerete, Stand four of 
these structures on top of each other, 
and you can form a vague idea of tl 
massive steelwork required for tl 
construction of the main span of this, 
titanic bridge, Instead of carrying its 
own weight skyward, this colossal load 
of metal must be suspended by cables 
in a horizontal position. 

‘The bridge itself is but a factor in the 
scheme to relieve congested transpor- 
tation in the port of New York. To 
complete the chain it will be necessary 
to connect the bridge terminal at 
Fifty-ninth street with a terminal at 
the Battery, the tip end of Manhattan 
island. This would constitute a belt- 
line of elevated railroad tracks over 
which the trains could pass on their 
way back to New Jersey through a pro- 
posed tunnel at the Battery. A great 
central union station is also a part of 
the plan. 

‘Ten thousand cars of freight could 
be moved over this route every twenty- 
four hours, and six million motor 
vehicles could cross the bridge in a 
year. The suggested system of financ- 
ing the whole enterprise does away 


with the necessity of delaying traffic 
to collect tolls. Automobiles would 
have an easy access to Manhattan 
from New Jersey, and by making use 
of the present East river bridges 
would have a direct passage to Long 
Island. No less than eighteen tunnels 
under the North river would be re- 
quired to accommodate the traffic 
which would pass over this single great 
bridge, and the cost of that number of 
tunnels would be at least two thirds 
greater than the cost of the bridge. 


A Monument to Our Age 


‘The building of a massive structure 
of steel across the Hudson would be a 
fitting monument to our Age of Iron. 
Its completion would mark a new 
wonder of the world, ranking as an 
engineering undertaking far above the 
construction of the Pyramids. Its 
service would be to the humanity of 
future generations, though nothing 
could be more appropriate as a monu- 
ment to the heroes of the late war. 

In ancient times bridges were built 
as monumental structures. Why not 
have this modern enterprise a “Hudson 
River Memorial Bridge"? Massive 
arches of sculptured stone forming the 
bridge approaches would carry out the 
idea and visualize the part our coun- 


try took in the world war. Hidden 
within the bridge structure would be 
the arteries of transportation, reaching 
from beyond the Palisades and bring- 
ing into the heart of New York the 
materials necessary for the life and 
industry of its millions of inbabitants. 
What could be more splendid than a 
“living monument,” rather than one 
purely ornamental and lacking » vital 
contribution to humanity? 

But how is the money to be raised 
for such an enterprise? That is the 
question which has been the chief con- 
cern during the thirty years since the 
idea was realized to be a mechanical 
possibility. 


How the Project Is to Be Financed 


Mr. Lindenthal's scheme is as 
unique as it is feasible. It overcomes 
what he considers to be the greatest 
obstacle in the way of accomplishing 
the actual building of the huge sus- 
pended roadway across the river. 

“The communities on each side can 
pay their share in the form of yearly 
rentals,” says Mr. Lindenthal; ‘so 
also can the railroads. The respective 
shares can be adequately determined to 
cover operation, intefest, cost of main- 
tenance, and taxes.” ' A separate 
terminal organization would act as 
agent and trustee for the Federal 
Government, while private capital, 
realizing the advantages to be con- 
ferred, can be relied upon to come for- 
ward with the required funds for build- 
ing, equipping, and operating the vast 
project. Cooperation between the 
railroads, the city of New York, and 
the communities on the New Jersey 
side, and the Federal Government, 
will ‘assure this method of bringing to 
life the vision of thirty years. 
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Your Four Million Pain Spots 


How you can locate them by simple tests 


ET before a blindfolded 
man a basin of ice- 
water; tell him that 

the water is very hot, and 

that he must quickly dip 
his finger-tips in and out. 

He will actually believe 

that he has plunged his 

hand into hot instead of 
cold water. 

Place two needles about 
one-quarter of an inch apart 
in a piece of cardboard 
and lightly touch his exposed skin 
‘without permitting him to see how it is 
done. ‘There are spots on his body 
where he can not tell whether one or 
both points are being pressed upon his 

By separating the points, or 
making them closer, his ability to tell 
whether one or both points are touch- 
ing him, will vary through an astonish- 
ing range. 

Cold, warmth, touch, and pain, are 
the four sensations produced by nerves 
whose “receptors” lie in the skin, or 
just beneath it, Some nerves termin- 
late in bulb-like bodies which differ in 
form, those of one type being receptors 
for cold, while those of another type 
receive ‘the stimulations of warmth, 
though the sensation of warmth arises 
from the effect upon the cold bulbs, as 
well as upon the receptors of warmth. 
‘The free nerve ends which do not ter- 
minate in these bulbs or masses are 
those which convey the sensation of 
pain, The sense of touch is also 
carried by a separate nerve- 
ending. 

The nerve-endings are distrib- 
‘uted over the whole body in mi- 
eroseopie dots, forming little 
groups in a given area. It is es- 
timated that there are between 
‘two million and four million pain 
spots on the body, while there are 
five hundred thousand spots of 
cold and an equal number of 
touch spots. There are only 
thirty thousand warm spots, and 
sinee one depends upon them for 
‘the sensation of exterior warmth, 
‘he must stand close to the fire on 
acold day. 


Cold Spots Predominate 


‘The five hundred thousand 
cold spots also respond to the 
stimulus of warmth, but their 
response is that of cold and not 
warmth, This curious fact may 


By Latimer J. Wilson 


‘An instrument lke a balance scale is used to measure the 
‘amount of pressure required to produce the sensation of pain 


tips quickly into ice-cold water and as 
quickly removing them. 

‘The free nerve-endings which receive 
the sensation of pain are distributed 
widely over the whole body. But there 
are areas which are more densely 

‘spotted” with them and where pain is 
more keenly felt. The pain spots are 
particularly numerous in the cornea of 
the eye—the transparent surface that 
covers the iris and pupil of the eye. 
The smallest splinter of metal or 
bit of glass that finds its way into 
this covering produces the greatest 
pain. 


Comparisons in Body Sensitivity 


Measured in numbers by which 
comparisons can be made we might say 
that the top of your head is about eight 
times more sensitive to pain than 
‘the back of your body. Numerical 
“weights” rate the forehead’s sensitiv- 
ity to pain as 1.3; the right temple, 1.0; 


left temple, 1.3; right 
thigh toward ‘the abdo- 
men's surfa left 
hand, palm si right 


heel, on the side of the sole, 
7.0;' and the back, 8. 


largely determine 
these differences. But the 
left side of the body is gen- 
erally more sensitive to pain 
than the right. 
Special instruments have been de- 
vised for finding out the spots of touch 
and those of pain. Electrical methods 
have also been used for this purpose, 
but the results obtained by electrical 
means do not agree with those of 
mechanical methods. 
One of the simplest “pain-finders” is 
‘@ small seale-like device by which 
weights ean be added to press a sharp 
point into the skin. Difficulty has 
been encountered in making the sub- 
ject discern the difference between 
mere discomfort and actui 
The pain threshold, that, wavering 
uncertainty which barely marks the 
merging of consciousness into pain, in 
‘creases in definite realization in curi- 
‘ous proportion to the area of the skin 
‘exposed to the stimulation of pressure, 
Thus an instrument which affects a 
minute area of the palm of the hand 
and which produces consciousness of 
pain with a small weight, would with 
nearly five times that weight affect 
‘similarly an area twenty-seven 
times as large, 


Variance in Sensitivity 


The tips of the fingers are par- 
ticularly sensitive to touch, but 
the degree of sensitivity varies 
considerably in different. people. 
A man whose hands are rough 
and whose finger-tips are thick, 
feels touch less keenly than a 
pianist. Fingering the strings of 
a violin tends to make the tips of 
the violinist’s left hand less sen- 
sitive than are the hands of a 
‘musician who plays an organ or a 
piano. 

Each finger differs in sensitiv- 
ity, and there is often a consider- 
able difference between the fin- 
‘gers of each hand. On the inside 
‘of the cheek little pain can be felt 
because of the lack of the nerve- 
fiber endings. Spots of cold are 


explain the confusion which often 
arises in attempting to distin- 
guish between hot and cold, par- 
ticularly when dipping the finger- 


particularly ‘numerous on the 
inner surface of the eyelids, on 
the white of the eye, and on the 
forehead. These spots quickly 
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respond to the sensation of falling 
temperature, 

The hairs on the body might be 
compared with levers exerting pressure 
on the skin, thus increasing its sensi- 
tiveness to touch. Lightly press the 
tip of one finger upon a clear space on 
the forearm, then barely touch a hair 
near this spot and note the difference. 
The single hair irritates a smaller 
area than the finger-tip and thus 

lesser pressure is required to 
stimulate the end of the nerve. A 
light pressure with a needle-point 
is more effective than the pressure 
exerted by the end of a match, 
decause the latter affects a larger 
area. 


connection it is interest- 
ing to consider the experiments 
which have been conducted with 
the aid of instruments to deter- 
mine the curious effect known as 
“dual cutaneous sensitivity.” 
‘Two fine points, two needles in a 
cardboard support, or the fine 
points of a small hairpin spread 
about one-quarter of an inch 
‘apart, serve to demonstrate the 
effect. When these points are 
ently pressed upon the akin of 
the arm, forehead, finger-tips, or 
back of & person who cannot see 
them, he may not be able to dis- 


touch is so keen that the points may 
be barely separated to be felt sepa. 
rately. In others, the points will have 
to be very wide apart to be distin- 
guished as two separate centers of pres- 
sure. The results differ in individuals, 
and the tests are used in psychological 
experiments, especially in eriminology.. 

‘A sudden increase in temperature 
causes pain, while the same degree of 
heat if gradually attained causes no 


pain. It is just the opposite with pain 
from pressure. The sudden impact of 
a bullet deadens the sensations and 
no pain is felt; while the gradual pres- 
sure of a knife eauses pain. 


Emotion Deadens Pain 


A nervous impulse of emotional 
character also deadens the sensu 
tions of pain and this explains why 
one may receive a wound during 
emotional conflict without know- 
ing it. Such a condition is ac- 
counted for by the fact that the 
nerve-ends receive the stimula- 
tion, but the nervous impulses do 
not reach the seat of the nerve to 
convey a conscious condition. 
‘This is illustrated by lack of sen- 
bility to pain during hysteria, 
Why is it that persons somé 
times feel pain in an amputated 
hand or foot? Such are called 
“propagated” pains. ‘They orig 
inate in the trunk of the nerve, 
but are felt in the nerve ends, 
Some pains are associated with 
parts of the body to which they 


‘and can be 
illustrated by “pain in the knee 
caused by toothache,” or pains in 
the head from intestinal trouble. 
In this case the false effect is due 


tinguish whether one or both of 
the points are used, 
In some places the sense of 


to an excitation of the brain areas 
that are aroused usually only: 
from the sensations received at 
the ends of certain nerves, 


Why Aren’t We Killed by Hailstones? 


HE hailstones shown in the accom- 

vanying photograph did not break 
any records, and neither, so far as we 
can learn, did they break any heads. 
‘This leads us to propound a question 
that has fretted us for many a year: 
Why don’t these aerial bullets kill 
people? 

‘One answer, of course, is that they 
do. We have searched the literature 
of meteorology, and we find that Sir 
John Eliot, late director of 
the Meteorological Service 
of India, once published 
deseriptions of all the hi 
storms recorded for a long 
period of years in that coun- 
try, which seems to be more 
subject to severe visitations 
of this character than any 
other part of the world. In 
about half a dozen of these 
Indian storms human be- 
ings were killed by hail. In 
one ease, in the Moradabad 
district, May 1, 1888, it is 
said that 250 persons thus 
perished. But such occur- 


There is only one record of death by 
hail in Europe. We do not know of 
any in the United States. 

‘The velocity attained by a falling 
hailstone can be gaged by the fact that, 
even when falling obliquely, hailstones 
have been known to pierce a pane of 
glass with a clear, round hole, like a 
Dullet-hole, leaving the rest of the 
pane intact. They have also been 
found imbedded in the soil of a mea- 


dow toa depth of a foot and a half, 
A severe hailstorm that prevailed in 
Maryland, June 22, 1915, was remark- 
able not only for the fact that the 
newspaper reports considerably under- 
stated the size of the stones, very many 
of which were actually as big as a 
baseball or an orange, but also because 
—again the mystery!—nobody was 
killed or badly hurt. Describing the 
storm as it prevailed at Annapolis, 
Dr. O. L, Fassig, of the 
United States “Weather 
Bureau, wrote in the Month- 
ly Weather Review: 

t is rather remarkable 
that such a shower of stones 
lasting from fifteen to 
twenty minutes and passing 
over a city with a popula~ 
tion of approximately ten 
thousand, should have 
caused so little personal 
injury. The writer heard of 
only two men who received 
scalp wounds of sufficient 
severity to require hospital 


Tences are, apparently, 
almost peculiar to India, 
and very rare even there. 


treatment.” 

‘More than “rather” re- 
markable, we should say; 
it requires elucidation. 
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Killing a Bear with Electricity 


An adventure that might have been 
disastrous but for quick thinking 


T was a small 
Toover plant 

hidden away 
in the foothills of 
the western range 
of the Rockies. 
‘Three men. ran 
the plant, Edwin 
Green, "Robert 
Egerton, and 
William O'Day. 
O'Day was away 
repairing the line. 
Egerton had gone 
to a town” six 
miles away for 
fresh supplies, 
leaving Green 
alone. 

Tt was a lone- 
some place. Yet 
solittle was there 
to fear that there 
was not a car- 
tridge in the house 
at thetime,though 
Egerton was to 
bring some, back 
with him. There 
was nothing to 
steal, and as for 
wild’ animals 
nothing. bigger 
than a rabbit had 
been seen in the 
neighborhood for 
three months. 

Everything 
about the plant 


work. Green took 
out a book and sat down by an open 
window to read. It was the first warm 
day since a hard winter. Suddenly the 
air became warmer, and Green heard 


slow, heavy breathing. 
Outside the Window 


“Even to this day," says Green, " 
have wondered why, after I distinctly 
perceived this, I waited nearly a full 
minute before looking up. Perhavs I 
‘was so interested in my book that T 
imagined it was the horse I was reading 
about that was breathing so close to 
my face. But, whatever I imagined, 
my thoughts suddenly changed when I 
looked up and saw a huge grizzly bear 
‘outside the window, not two 
, with his head’ pointing 
directly at me. 

“Fortunately—very fortunately for 
me—the windows were barred and 
the door was closed; but I was so taken 
by surprise that it took me a few min- 


By C. B. Horsley 


‘The bear roared, coming down with his front feet on the iron 
bars. “There was silence as every muscle tautened, then the bear 
fell in a lifeless heap 


utes to realize that I was not in im- 
mediate danger. ‘The bars were extra 
heavy and the door was also heavy, 
with a strong lateh on it. When I 
realised that I was safe, I began to 
laugh at my fright, for I had knocked 
over several chairs and a table in my 
hurry to get away. The bear, however, 
did not go, as I at first expected he 
would, but began walking up and 
down in front of the building. He even 
put his front feet up to the bars of the 
window in his attempts to get in 

‘The affair now took on a more 
serious aspect—that of a siege; es- 
pecially since the bear seemed greatly 
infuriated when Green tried to frighten 
him away by throwing things at him 
or by making a noise. 

At the end of an hour the bear 
seemed as little inclined to leave as 
Green was to go out and make him. 
Green began to get worried. 

Egerton was due back very soon, 
and he earried no gun. Moreover, he 


would come by 
the back of the 
house and would 
not be able to see 
the bear until he 
was practically 
upon it.  Some- 
thing must be 
done. There was 
no way for Green 
towarn him, since 
there was no 
opening or win- 
dow of any kind 
in the back part 
of the house. 

As the time 
approached for 
Egerton’s return, 
Green's anxiety 
increased. He 
searched frantic 
ally for some kind 
of weapon that 
would kill the 
bear, which was 
striding restlessly 
up and down out- 
side the window. 
He could not take 

janee on any: 
thing that would 
merely wound the 
animal, for in that 
case it would be 
doubly dangerous 
toanybody within 
its reach. 

Finally Green 
decided on a plan. 
Although the 
house was built of 
brick and conerete, the bars of the 
windows were entirely embedded in 
wood. This would serve very well as 
an insulator. He connected one wire, 
leading from a terminal of one of the 
transformers, with the bars of the win- 
dow, and the other wire he grounded, 


The End of the Adventure 


‘The next time the bear came in front 
of the window, Green seized a 
boo fishing-pole and started poking 
him with it, This maddened the 
animal to a fury. He let out a roar, 
and, rising up on his hind legs, came 
down with both of his front feet 
against the iron bars. 

‘There was not a sound, not a 
whimper. Every muscle in the bear's 
body went tense for a fraction of a 
second. Then he relaxed and fell limp 
to the ground. Such a terrific electric 
current was too much for any grizzly 
to endure. 
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Homemade Kicks 


And the law allows 
you to use them 
if you don’t show 
any after effects 


If you tell. little boy not to get his, 
feet wet, ell run for the ‘nearest 
puddle, Grown-upe are just the same: 
any people who never drank beer 
fand wipe ow do a rushing brewery 
Dusiness in ‘their own Kitchens 


‘A. glass of near-beer—that's what the man” ‘That bottle of lemon extract has unthmited 
above ordered. And when he got it, he pomibiltier. Empty it out, except for 
twenty-five drops of tabasco sate into it. The Eeaspocaful, and then fil it up with net 
beer came to life—and so did he beer. See if you don't get a shock 


‘Snuff is in vogue once more. If 
you chew some until it becomes 
4 soft paste, and keep it under 
‘your lip, you will soon feel as 
You did when you ‘drank wine 
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She's ‘a Brute for Strength 


JUSte think ot ‘eighioon straining 
S norses iiv'neow,-and.you will get 
gan ‘Hef She: power cried by ths 
bat, “Tt isthe dfaple Leaf, one of the 
| Bagtoh ntedtants in the recent inte 

national motor-bowt racps. ‘ 
‘Although this: boat carried four, en- 
fais, Te Jone the race. Mies America, 
Sh hy two -enines, was an any wine 
fine. trouble.» prevented the 

""Mupte Leaf from winning the race, 
= Rour rgings are-all right when they 
‘are running but they are worse than 
“only two-when they go wrong. Tt is a 

ase of more engines, more trouble. 
‘Mins Awerien gave very little trouble, 
while the larger,boat needed attention. 


Electricity 


ODERN 

the old 
ting on the 
make use of 


Stuccos the Walls 


tucco-workers discard 
thod of laboriously put- 
tucco by hand. They 

recently devised ma- 
ighs only thirty pounds, 
‘capable motor, and that 
‘ed with any light-socket. 
‘the stueco on a wall at the rate 
of one and one half square yard 
quarter inch thick, in one minute! 

‘Not only is it a useful device for build- 
‘ers, but it serves aa a life-taver in mines, 
where the rough surface is made more saf 
protective coating applied with the 


‘This machine also stops leaks in mine- 
shafts and air courses. 


A Scrap-Bucket in the Floor 


HE floor-sweeper in this machine-shop 
hhas an easy job. When he sweeps up. 
the valuable metal scraps left by the bor- 
inge-mills, lathes, and grinders, he does not 
have to’ stoop to scoop them up. He 
weeps them directly into this huge bucket, 
‘hich is placed in the shop floor. 
‘When the bucket is full, along comes 1 
‘rane, picks it up, and’ takes it to the 
serap-metal ear, where it is dumped. 

‘Such @ bucket effects a great saving 
in shops where several carloads of metal 
seraps are salvaged every week. 

‘Avvery beavy cover is placed over the 
bucket when it is in position, ite rim 
flush with the floor, s0 that the 
factory trucks may’ pass over it 
without doing any injury to either 
the bucket or the trucks. 

‘The bucket is large enough to 
hold the sweepings of several days 
before it is necessary to dump 
it. It has capacity of several 
tons. 

‘Although very substantial, the 
buchet is not heavy 


The New Baby Crane 


SMALL crane that can be rolled 

‘around a abop to pick up heavy 
pieces of metal or other objects has 
recently been invented. 

Tt geta its power from a storage bat- 
tery that it carries around with it, A 
chain is placed around the object to be 
‘moved; then two hook-blocks, attached 
to the erane by ables, are hooked 
to the chains. Next the motor ia 


Slowly the cables wind around 
drums and the burden is lifted off the 
floor. 

In this way one man can han 
weights that would otherwise require 
‘many men to manipulate. 


How-to Thaw Frozen Pipes 


INSTEAD of runing the risk of wate 
ting your house afre with Blow: 
torch when the pipes freee it isow pas 
title to thaw them with electric power, 
Mere i device ax simple an see 
trie ron, which user just about aa much 
ftrrent. "By merely attaching io the 
frozen section tso0m heats he pipe sul 
tienty to start the Now of water. 

It i pomible to thaw out piper teen 
feet in length. 

“The base of thie “pipe-thawer” fs made 
ol east iron andthe cover iv of presed 
tec. It cally caried from pase $0 
ace. 
® Every up-to-date plumber should have 
this useful article 
among Ms eaulp- , 
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Don’t Tremble; This 
Is Not a Bomb 


(0, this is not a bomb, 
although it may loolr like. 
one, It, is a protective case 
‘used to transport radium. 
‘The radium is placed in a 
hole in the center of a thick 
lead crucible. Why le: 
Because lead does not permit 
the passage of the radium rays, 
‘and in this way the person in 
charge of the transportation of 
the substance is protected from 
injury. 
Certain of the 
radium produce a pecul 
dangerous burn, resembling an 
X-ray burn, which is prac- 
tically incurable, 


| @e~ 


For the Canoeist—the Gun that 
Folds Up 


SHOTGUN would be much easier to 

earry if it could be folded. And why 
not fold it? ‘The picture shows one method 
of doing it. 

‘The barrel and stock are hinged together 
‘and may be doubled up so that the muzzle 
esta against the butt-plate. The gun 
remains in a fixed position, however, unless 
‘aide lever is pressed. 

‘You will notice at once that the stock 
‘of the gun has been hollowed 


Hark to the Voice of the 
Thunder God 


"THE dant horns arranged around the 
top of this speaker's stand have loud- 
somaking telephone receiver at ther small 
‘The voice of the speaker. below is 
directed into a special transmitter. From 
this point it passes through an amplifying 

apparatus before it reaches the receivers 

the top of the stand, where the articula- 
tion ie fn far and wide to the great 

Th this way a single speaker can address 
‘as many as forty thousand people in 
single gathering. ‘The importance of this 
new device ax an aid especially to politi- 
cians and other orators eannot be over- 
‘estimated. 

‘Abe Lincoln was satisfied to get upon a 
stump and address a few hundred people 
But times have changed and present-day 
stump speakers demand huge audiences. 


A “Wordometer” for the 
‘Typewriter 


EVERY time you hit the space-bar on a 
typewriter You have written a word. 
TThe little counter shown in the picture 


in this way 
counts the number of words that you 
write 

It is aimed that the little device 
never malces a mistake. 

It is just-the thing 


riously to count the words—they ba 
result at thelr elbow when the last word, 
is written. 
The “wordometer” is not 
foolproof, however. If the 
space-bar is manipulated for 
paragraphing, it will record 
the movements ax words. 


‘This Electric-Light Plug Fills a 
Great Need 


AVE. you over tied top 
H plug in the socket with 
sade atcha to it 

Tt vou have, you wll certlnly beable 
to appreciate tufuloas of te tle 
device which hs rocenty made fs ap. 
pearancs onthe market.” 1 savet Ue 
ra temper, ad cet sly nal moun 
Fpl 

IWant of thot things that have been 


electric 
small glass 


out. ‘This reduces the weight 
‘without weakening the weapon. 
‘The gun can be instantly 
‘swung into position when game 
is sighted. 

It was invented by a eanoeist 
‘who was in the habit of going on 
Jong cruises. He had already 
tried various kinds of shotguns, 
but had found them all un- 
wieldy. The one he invented 
has a twenty-four-inch half- 
ectagon-shaped barrel and it 
shoots a forty-four-caliber shot 
‘cartridge with surprising force 
and accuracy. 

‘This new shotgun is entirely 
practical for small game or for 
miniature trap-shooting. ‘The 
side lever that is used for folding 
‘the gun also controls the loading 
‘orextracting of shells. 


p 


‘one seemed to have the ambition 
for the inclination to manufac 
ture it 

It is really an ordinary plug 


with an extension. It ean be 
‘used in connection with an elec- 
tric toaster, iron, motor, heater, 
‘or vacuum cleaner. In such 
cases, it can be attached to the 
cord after removing the old plug. 

‘A few minutes’ labor with 
jackknife and small screw= 
river will provide you with this 
time-raver. Without it, it is 
‘oftentimes necessary to remove 
the light shade before the plug 
can be inserted. This is not only 
troublesome, but there seem to 
bbe few people who succeed in 
feetting the shade back in its 
place before they “drop and 
reak it. 
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Four Legs for the 
Vacuum Bottle 


INE nothing in 
S gaitiod: hi 
spilt mill, care 
taker! not to spill ie at 
But if your 
vyacutim bottle 
apt to api 
H.C. Downey, ot Spring- 
field, ‘Ohio, haw tnvented a 
stant for Vacuum bottles. 
The stand ts a four 


Cutting Uniform 
Slices of Bread 


jew base on which 
d stands, Am 


Jlgged. matil device which 
Js fastened around a bottle 
with sloather strap. It ea! 
bbe udjurted to fit bottles 
all eo, 

To drain the bottle, 
fasten it upside down in the 
stand. 


Such a stand as this will also be of ines- 
timable value to campers, automobile par- 
tes, and fishermen, 


Twine that Is Part Paper 


HARVESTER will start across a field 

‘of wheat and in a short time leave be- 
hind it a trail of wheat stalks bound neatly 
in sheaves. It clips them, stacks them, 
binds them, and drops off the finished 
bundles, 

For the binding process the best quality 
of twine must be used. ‘Twine that is 
Tough and not sufficiently strong is very 
apt to hold up the whole job, But the best 
quality of twine is very expensive to-day 
fand farmers do not like to pay for it. 

‘Now, however, there is a machine for 
‘twisting paper into twine. ‘The paper 
xives it the necessary smoothness without 
impairing ita strength, For this purpose 
the rougher fibers may be used, and in con- 
sequence the twine made from it is cheap. 


Huge Photographs for Movie 
Backgrounds 


THEN the fair heroine of a motion- 


picture looks out of her window in 
the play that is being screened, she may be 
looking at a giant photograph instead 
fof at a real scene. It. is often less 
trouble and expense to obtain a photo. 
graphic enlargement from a small “still” 
hegative than to travel a distance to get 
suitable background, or to have a back- 
round painted. 

Mr. Shipman, of Los Angeles, California, 
hhas devised a way to make huge enlarge- 
ments from small films or plates. His 
method is not disclosed, but it is very 
‘muccesaful, as can be seen by the illustra- 
tion, which shows a girl standing beside 
‘one of the enlarged photographs. A. bril- 
Hiant source of light is required, unless a 
very sensitive emulsion is used, in 
ordinary enlargements of great size. 


Where's the “Old Man"? 


“THE superintendent's wanted on the 
phone!” 

What's the best and quickest way to 
spread this news when the “old man” has 
Tost himself in the factory? 

‘In England signaling by lights is favored; 
it fs more “refined” than the noise system 
‘used generally in American factories. 

In an English factory, when Mr. Smith 
is wanted, a awitch is turned on and a red 
light glows in all departments of the 
factory: other men have other colors. 

"The scope of ears, however, is greater 
than that of eyes. We can hear noises that 
come in all directions. If Mr. Smith is 
wanted, why not make a noise that is 
different from the general noise of the 
factory? Give him one ring; Mr. Jones, 
two rings; and so on. 


se 


cover fits over the base, 
slots init guide the knit 
you cut, 

By adjusting a stop at the end of the 
wooden base, you are able to vary the 
thickness of the slices. 


The Gun that Shoots Gas 


“FLANDS up oF Ft shoot!” You level 
‘your pistol at the astonished burg- 
lar. “But suppose he failed to hold up his 
hhands and made a dash for safety—would 
you really shoot him? 

Most people are filled with horror at the 
thought of killing a human being; | they’ 
‘would rather let him escape, And burglars 
take advantage of this. 

But now there is a pistol that shoots a 
suffocating gas instead of a bullet. You 
aim it at the burglar, pull the trigger, and 
paralyze him completely for the ‘time 
being. ‘The gas is held in the handle under 
high pressure, and, when released by pres 
‘sure on the trigger, will shoot, 

‘The pistol was invented by a French- 
man named Trousson. 
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A Portable Kitchenette 


"TWO rooms and hitchenetie— 
‘you pay dearly for that kiteh- 
eneite these days. Why not 
supply your own? Here is one 
that comes in the form of a 
handsome adding to 


the appearance of any dining- 

‘When you open it—top and 
front-—you find on the top shelf a 
fireless cooker and two. pain 


A theostat enables you to con 
trol the amount of heat that goos 
into the cookers. 


Making a Tiny Circus 


MAKING 9 tiny circus, complete in 
‘every detail, is the hobby of Arthur 
‘Thorpe, of St. Louis, Missouri, He is 
‘shown below in the midst of xome minin- 
ture animal wagons that he has already 
completed. 

‘At present there are sixty of these 
pieces, but he intends to raise the number 
to eighty-five before the yeur 1921 is past. 

He has made all the necessary tents. 
Besides the Big Top, there is a horse tent, 
three dressing-tents, a blacksmith shop, a 
cookhouse, and a dining-room. 

“The entire circus, from tents to sawdust, 
fs loeated in a corner of Mr. Thorpe's 
‘wack yard. 


(© Kate and tertert 


Germany's Porcelain Money 


GERMAN marie have 0 depreciated 

‘in value that the silver in them. ix 
Practically worth more sthan the coins 
themselves 

In consequence of this, the Germans 
are considering the use of porcelain in 
future mark-making. A five, a. three, 
and a two-mark poreelain coin, submitted 
to the German government, are shown 
above. 

A porcelain factory in Meisen, which 
formerly manufactured beautiful vases and 
dinnersets, has heen making porcelain 
coins for the city itself, and has also on 
hhand an order for three hundred thousand, 
twenty-plennig pieces for the railways of 
Hamburg. 

This factory is perfectly well equipped 
to manufacture coins for the entire 
‘government, 


On the Trail of a Drill 


DURING the war, the eophone, 
listening instrument, made it possible 
{or our men to determine the exact position 
‘of German mine-workers. 

‘The instrument has been used in coal- 
‘mines for locating entombed miners. It 
‘ean also be used for getting the exact loea- 
tion of a diamond bit when deep holes are 
drilled. When the bit has reached a depth 
of a few hundred feet, it is hard to tell 
‘whether itis following the exact path laid 
‘out for it. By using the geophone, how 
ever, it is possible to find all three dimen- 
tons of a bit with fair precision, 


The Hair-Cut Electrical 


HE barbers’ strike and the 
subsequent high cost of hair~ 

cutting need not worry you if you 

‘can get an electric hair-eutter. 

No great amount of skill is 
needed’ to operate the machine, 
nd your wife could eut your halt 
for you. 

Unfortunately, the _ machine 
was invented in Germany, and it 
may be hard to get. 

Below are some German chil- 
dren having their hair clipped in 
the most up-to-date manner. 


New York's Volcano 


FIRE that had all the earmarks of a 

voleano was raging recently in New 
York city. It erupted in some filled-in 
Jand near Van Cortlandt Park. Half 
burned coal and ashes. were used as the 
filler and the accumulated gases under= 
neath exploded. 

‘In spite of heavy rains, the fire continued 
to burn for weeks, giving off strong sulphur 
fumes all the time, to the mystifeation 
and alarin of passers-by and near-by flat- 
dwellers. The newly Inid sidewalks be- 
came red-hot and the fences were burned, 
The bed of coals burning fiercely gave off 
tremendous heat and made many a man 
with a coalless cellar very nad. 
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Okan Vo 


Up to Its Tubs in Ice 


[A STOVE almont completely submerged 
in ey inn atrange night. How would 
fel if you vated your summer home 
In'winter and found your stove In ch 


sxperlence of some people 

near Old Orchard 
Beach, Maine. The pipes had burst and 
the water flooded the entire first floor. 
Sofa-pillows, pots, pans, and various other 
household furnishings were caught in the 
flood and held fast in the ice, which was 
several feet thick. 

From the appearance of the tubs, stove, 
dining-room chair and table in the picture 
above, the rooms look ax if they were 
arranged for legless occupants 


Newspapers from Slot Machines 


HERE in a certain exclusive suburb 

which does not approve of newsboys. 
‘They're too noigy, you know—might dis- 
turb the baby oF the eat. So the exclusive 
residents buy their papers from slot 
machines placed on various corners. The 
required number of pennies are dropped 
into a slot at the side of the particular paper 
wanted, as is shown below. This action 
releases a crunk and. the paper drops 
through an opening in the bottom. When 
1 paper is sold out, a sign tells you x0, Tf 
you haven't the correct ehange, the ma- 
‘chine will make it for you. 


Combining the Driveway with 
the Walk 


NCE a Loe Angeles man bought a new 

Colonial house with a amall-garage 
at the ear. There was neither a driveway 
leading to the garage nor steps leading to 
the house entrance. The house was. s0 
new that only the lawn in front had been 
finished. 

It was up to the owner to finish the 
job. "But labor and building materials 
were costly, the owner was not rich man, 
nd he had already spent several thou: 
sand dollars on the venture. 

‘So he developed an entirely new scheme. 
He built his driveway and sidewalk to- 
ether, putting a flight of short steps, two 
Sind one hal feet wide, between the drive- 
‘way strips, making the whole a solid piece 
of cement work. At each side he built a 
Fetining wall to hold the lawn earth th 
place. 

‘At the top of the steps a narrow walk 
branches off, leading to the front porch of 
the house 

‘The eneral scheme is decidedly ef- 
fective, and the owner says he saved con- 
siderable money in labor and material by 
building in combination rather than by 
putting in a separate driveway and. walk 
‘A picture of this driveway with steps in 
Placeof the usual grasestripie shown above, 


Buy a Tree and Save a Forest 


“D0 your share to preserve our fren 
‘says Mr. A. Kraft, of Oakland, Cali- 
fornia. And then he tells one way to do it 
“by using the combination Christmas 
tree, hat-rack, and elothes-rack that he has 
invented, Just one tree-trunk is noeded 
{for all three and it may be used for years, 
‘Several small holes are bored init. When 
you use it as a hat-rack, you put short pegs 
in these holes, On washday you take the 
short pegs out, put in long ones, and hang 
‘your wet clothes on them. When Christ- 
mas comes round, you “procure” some 
ppine branches from somewhere and fit them 
in the holes. One tree, only, need be 
sacrificed for all your household hanging 
operations, 


A Shoe-Shine in Your Vanity Bag 


FFIRST sid to dusty shoes may now be 
found in Vanity bags. Pouewed of 
ssuch aid, a woman, after crossing a dusty 
oud, premes & button at the side of her 
vanity bax and out jumps a felt pad at 
the end of a wire spring. By bend- 
ing over slightly she is able to brush 
Off her shoes, and proceed on her way re- 
shined. “She compresses the spring of the 
ppad-in-the-box and tucks it out of sight. 

“Where are these dusty roads?” you ask. 
In England; the invention is an English 
fone. But it will undoubtedly find its way 
‘to this country. 


A Little Scent Sweetens 


All the Air 
ERE is a deodorizer a 
‘signed to hang on. the 
wall. In itis placed a sweet: 


melting volatile liquid that 
continually evaporates fling 
the air of the room with a 

easant odor. The liquid 
fasts for several days. When 
it is exhausted, the supply 
ccan be replenished from. & 
bottle furnished with the de- 
odorizer. A stopper placed 
in the opening will prevent 


evaporation if the room gets 
too “sweet 

‘When the housewife is 
cooking cabbage or when 


He Made His Own 
Stop-Watch 


WIMMING champion C. 
J. Cooke, of Washington, 


D. C., wished to time his 
fly swims in order to. see 
how his peed Improved. But 
nearly every time he swam, 
there was no one around 
to hold a stopwateh, He 
couldn't very well take it 
ith him, #0 b 
lock that "would nerve his 
au 
took an old alarm 


removed the spindle 
that held the wh 
the escapement 


Limburger cheese is on the 
menu, this device will be more than wel- 
‘come. A New-Yorker who uses the sub- 
‘ways during the rush hours suggests using 
Aeodorizers as a means of making travel 
more comfortable, 


Here's a Duplex Book 


“ (\ LEVER is shown at A in diagram 7." 
When you read it, you start looking 
through the book for diagram 7. It may 
for it may not be on the same How 
much simpler it would be if diagrams and 
rading matter were always in front of you 
‘the same time. 
In the new double book shown below, 
invented by a German engineer, this is the 
case. ‘The pictures and diagrams are in 
book by themselves. 
This book, together with the book of 
reading, matter, fold inward and become 
fone when not in use 


‘This Beautiful Arch Is Made of 
Bamboo Trees 


HE Botanical Garden 

Janeiro are the finest in the world. Not 
only are they very beautiful, but in them 
there are many strange growths of great 
Interest to scientists, 

Among these interesting phenomena is a 
remarkable arch of bamboos. The trees 
grew 0 rapidly that they were unable to 
‘Hand erect and they bent over in the form 
of an arch 

Just beneath this arch of bamboos 
there is a bubbling brook with a path at its 
edge. It is a charming spot, und is visited 
and enjoyed by people from allover the 
world. 

‘There is another famous arch in the Rio 
de Janeiro gardens. It is formed by two 
rows of enormous palms that bend toward 
‘each other at a height of one hundred feet, 


put in its place a much longer 
spindle. ‘The wheel's revolu- 
tion speed was thus changed and the 
minute-hand became a second-hand. He 
noted the time when he plunged into the 
water, and again when he came out of it, 
thus keeping his own time, 


Chess-Playing by Wireless 


HESS-PLAYERS aren't the least, bit 

sociable, If one were in Berlin and 
the other in The Hague, they could con~ 
duct their game just ax well, provided 
that each knew the other's moves, 

By means of a new device, two champion 
players tried this recently. A plano key- 
board with white and black notes, repre- 
senting the equares on the chessboard, wax 
‘connected with a wireless sending station 
ineach city. By pressing down a key that 
‘corresponded with a certain move,  wire- 
Jess signal was given, and this was sent on 
to the player in the other city. 
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RESISTANCE 
GRIDS 


To 


Like a trolley 
traina over the Cascace and the Rocky mountains on the Chi. 
10, Milwaukee & St. Paul Railway, 


sither end. Hence turntables 


‘car this huge electric locomotive, which hauls 
be controlled from 


a 


Jn front of the engineer, at each end, ia an “apparatus 
cab," filed with resistance colle, 
the’ 3000-volt current. controlled 


nan were thrown against the coils while the engine 
fs rounding a curve, he might be tilled. The central 


Over the Rockies 


HE ateam-locomotive boilers of the country get 
‘told, 50,000,000 horsepower. One quarter of all the coal 
mined in the United States ia thus consumed. ‘This total 

horsepower is just about equal to the water-power that in going 

to waste. Hence, if water-power were used to operate railways, 

150,000,000 tons of coal would be saved annually, and an army 

‘of mine and railroad workers would be released for other em: 

ployment. 

Despite these well known facts, the electrification of our 
roads has been a slow process, due chiefly to the fact that the 
problem of substituting electricity for ateam involves not merely 
the employment of another kind of locomotive, but the adoption 
of a fundamentally diferent method of train propulsion, 

Railroad electrification has received an enormous impetus now 
that the Chicago, Milwaukee & St. Paul system hus banished 
steam entirely from ite Pacific coast division, ‘The total eloctsi- 
fied main-line trackage is 700 miles, so that the United States 
becomes the possessor of the longest electric railway in the 
world. The road extends from Harlowton, Montana, to the 
Pacific coast, erossing on its way two mighty mountain ranges, 
the Rockies and the Cascades. 

Fifteen water-power stations make available a combined 
lectric horsepower of 410,000, 10 that, in a sense, you are earried 
by a waterfall as you travel over the mountains 

Electric operation has reduced by twenty-two and one half 
per cent the number of trains and by twenty-four and one half 
per cent the average time per train. It has improved operating 
conditions, so that nearly thirty per cent more tonnage can he 
handled electrically in eighty per cent of the time formerly 
needed to handle the lesser tonnage by steam-engines. The 
capacity of the road has heen thus increased about fifty per cent. 

Of the locomotives that have made these marvels possible 
fifty-one were designed and built for the Chicago, Milwaukee 
St, Paul railway by the General Electric Company. There 
are sixty-one of them all told, including passenger, freight, 
and switching engines. They have released for service no 
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It hauls a 960-ton, twelve-car passenger-train on a two per 
cent grade at twenty-five miles an hour; the steam locamotive 
‘would male only twelve miles. On the level, the electrically 
hauled ‘train makes an average speed of sixty miles an hour 


on a Waterfall 


fewer than 162 steanengines and have effected an annual say- 
{ng of 800,000 tons of coal and of 49,000,000 gallons of fuel oll 
‘The electric locomotive takes ite current from an overhead 
ear, not with the usual pole and wheel, but 
8 ingenious double trolley, called a “pantograph” after 
ng instrument of the same name. The pantograph 
always insures perfect contact, ‘The locomotive never “gets 
‘off the trolley.” 

‘Current at 3000 volta—the highest direct-current voltage em 
ployed in railway work anywhere—is taken from an overhead 
wire. But the huge electric locomotive must not be regarded ax 
4 magnified trolley-ear. Tt embodies s0 many new ideas, both 
{in railroading and electrical engineering, that it marks a new 
epoch in transportation and in locomotive building. 

‘The lowstension currents used on a street-cat (600 volts) ean 
bbe handled directly by the “controller” of the motorman. But 
in the case of this 3000-volt current the controller in the engi- 
neer's compartment operates certain “banks” of electromagnetic 
switches (solenoid switches), and these in turn feed the current 
to the motors 

‘The electric locomotive returns power on the down grades. 
The speed slackens. The motors (not the brakes—for they are 
not needed) assert their control. The grade becomes steeper. 
AAs the engineer scans the dial before him, he sees the trembling 
pointer slowly reverse its motion—ereep, point by point, in the 
opposite direction. ‘The motors, now converted into generators, 
are giving back current to the power line! The ait-brakes are 
used only to stop the train at stations and in emergencies. 

“Regenerative braking,” as it is called, is not electric braking. 
It is electric speed control. ‘The motors on the down grade pro- 
duce an electric current when the armatures are revolved, and 
the recovered current is restored either to the railway's power 
line oF to the power company’s transmission line. In the latter 
ase, the restored current automatically sets back the power 
company’s meters and credits the railway with the amount of the 
regenerated current, Electricity keeps its own books ! 


‘The over-all length of the locomotite is 76 fect, its total weight 
260 tons. Between the leading S-azle trucks at each end ate 
‘two Bwheel driving-trucks. The train hauled by the locomotive 
is heated not electrically but by steam from an oil-ired boiler 


From the overhead wire the electric current passes to the 
‘engineer's control levers. A glimpse of the interior see 
bewildering, with its ammeters, gages, “and  speedindi 
cators. Compared with the devices required to convey the 
'3000-wolt direct current to the motors, the ” controller” of 
an ordinary trolley-car is a safety-pin toa watch for com 
plexity. Yet, to the engineer who presides over the “aole- 
‘boid switches,” through which the current is relayed to the 
motors, all this is like reading a thermomete 


‘NSTEAD of traveling around the 
earth in eighty days, it will be pos- 
‘ible soon to make the trip in eighty 
hours if airplanes are built according 
to the latest discovery. ‘The practical 
result of the discovery that F, Handley 
Page has made by means of wind- 
tunnel experiments concerns the “‘aero- 
foils," the wings and air-surfaces of the 
machine; showing that these can be 
driven through the air more than twice 
fas easily as heretofore with only one 
third: the horsepower. 

‘An albatross will sour along behind a 
ship for days, hardly ever flapping its 
wings. How it manages to find sup- 
port in seemingly still air and keep up 
its gliding flight is an unsolved secret 
that the Association Fran- 

aise Adrienne is assidu- 
Sly crying to discover. 


In the Early Days 


‘The Wright brothers per- 
formed their first glides at 
Kitty Hawk, North Caro- 
lina, in a stiff breeze that 
was’ blowing up their in- 
clined surfaces—a veritabl 
sliding downhill on the air. 
Finally they made a motor 
sufficiently light and power- 
ful to push the machine fast 
enough against the wind to 
keop it in the air and at the 
‘same time drive it forward 


By Stanley Yale Beach 


off quickly on the one hand, or to land 


at a low speed and soon come to a stop 
on the other. When in flight, 
bby reducing the angle to two or 


three degrees, the drift drops 
off and the’ speed increases 
rapidly. Instead of the power 
required to drive increasing as 
the square of the speed, the 
latter may be very appreciably 
increased with the same horsepower. 
This may be one solution of the 
Handley Page discovery. At any rate, 
its value has been demonstrated by the 
airplane of George Lanzius, of New 
York, who built during the war several 
machines which the United States 
government failed to use, Equipped 
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Rocking’ Wings for the Airplane 
So, Lanzius would mimic the birds! 


but none have been operated success- 
fully to date, so far as the writer 
knows. Professor Langley always 
maintained that the law of the square 
of the speed did not hold, and that the 
higher the speed and less 
the angle, the less the 
horsepower required, or 
that with the same. horse- 
power one could fly at 
tremendous speeds. 


Other Experiments 


Henry A. House, who pe 
formed the Maxim expe 
ments in Eny 
four years ago, 
him, and maintains that if 
a plane falling to earth 
from a great height de- 
peed of three hui 

red miles an hour or more 
under the pull of gravity, it 


over the ground. Instead ‘The Lanzius biplane, whose wings rock stent tubes is also possible to make it 
‘of sliding downhill and poy ey ie EG do this horizontally when 
gradually’ losing elevation, ‘obtained with low horscpower when the ange ef incidence pulled by a propeller. The 


‘as it did when gravity was is snall 


propelling it, the method of 
flight was reversed and the planes or 
‘wings (nerofoils)—set at an angle of 
seven or eight degrees—tended to 
run tip an incline on the air. 

As this inclined plane of air was not 
solid, it was constantly pushed down 
tas the machine passed over it, and the 
latter followed a horizontal course. By 
depressing the tail, the angle of the 
wings became greater, causing the lift 
to increase and the machine to ascend 
aan inclined plane of air. 

‘The power of the motor is exerted 
through the propellers to overcome the 
head resistance, or “drift,” of the ma- 
chine and its wings, and hence to push 
or pull it forward against the wind. 

When the angle of the wings with 
the horizontal is reduced, the head re- 
sistance becomes less and the machine 
fies faster. In starting and alighting, 
aan angle of ten degrees or so develops 
a great lift as well as big head resist- 
ance, and causes the machine to take 


with a 400-horsepower Liberty motor, 
‘4 34-foot-spread biplane of this type 
took off with a two-degree angle merely 
in a run of but 500 feet, and kept 
steadily rising as it traveled faster and 
faster on a straight course. It covered 
two and one half miles in thirty-five 
seconds. This without using the in- 
creased angle of incidence to start. 


Varying the Angle of the Planes 


By an ingenious arrangement, the 
angle of the planes of the Lanzius 
machine may be easily varied in flight. 
Tt may be reduced to zero degrees, 
and even be made slightly nega- 
tive. In this way the head resistance 
may be progressively reduced and the 
speed increased. With higher speed, 
less area of supporting surface is 
required in the wings. 

‘There have been a number of 
schemes to reduce the area in flight, 


latter will have to be of the 

variable-piteh type to cause 
it to pull constantly at continually 
increasing speed, but by seeking high 
altitudes where ‘the air is lighter—at 
33,000 feet it is about one half the 
density—the head resistance is #0 cut 
down that extremely high speeds are 
possible. 

Experiment has shown that the 
shape of the engine is highly important 
as regards head resistance, as is also 
the proper pointing and streamlining 
of the nose of the body. For great ele- 
vations an airtight body resembling a 
submarine will be used, in which the 
pressure will be kept at_ atmospheric, 
‘This wil contain the engines as well as 
the people. 

Mr. Lanzius has designed such a 
craft with many sets of his variable- 
angle planes on each side. It is a 
veritable air leviathan, capable of 
fying around the earth in eighty hours 
instead of in the eighty days required 
by Jules Verne. 


December, 1920 


Thirteen Billion Suns— 


Living and 


How astronomers measure the universe 


By Abbé Théodore 


Director of the Observatory of Bourges, France 


Dead 


| 
| 


Moreux 


lying plan of distribution. 


in this article. 


When You Look at the Stars 
From the days of the ancient Chaldeans, 
astronomers have wondered not only how 
many stars there are, but what is the under- 


Abbé Moreux takes up these two questions 
He is not only a practical 
tronomer (he is the director of the Observa- 
tory of Bourges, in France), but he is one of 
the great French popularizers of science. 


OOK at the sky on a moonless 
night. There arches the Milky 
Way, a broad, phosphorescent 

ribbon that encircles the whole sky 

Tn the telescope it appears as an ac. 

cumulation of stars that defies our 

imagination. But, even with the naked 
, it is ensy to distinguish wha 

seems to have escaped the ancients 

that the number of stars in the heavens 

Increases as we approach the 

Milky Way 

Sir William Herschel, the 

first astronomer to make use of 
truly powerful telescopes, cap- 
able of grasping the light of the 
fainter stars, found the Milky 
Way literally composed of 
clouds of stars. He wondered 
what might be the sun's relation 
to such a vast assemblage of 
stars, He believed that we were 
placed in the middle of a uni- 
verse shaped like a disk 

‘Through the effect of perspec 

tive, these stars in the disk 
appear to be in greater number 
if we observe 
them  diamet 
really ncross 
the plane of 
the disk. As 
our eyes turn 
in a direction 
away from the 
plane, the stars 
diminish in 
number. ‘The 
whole" seem- 
ingly fantastic 
conglomera- 
tion is what we 
call thew 
verse, and it is 
composed of 
about one bil- 
lion stars, all 
suns like ours, 
and all 


in a fr 


stage of evolution that is more or 
leas advanced. 
In addition to the stars that-seem 


to crowd around the plane of the Milky 
Way, telescopes show other objects no 
less interesting. Globular swarms. of 
stars and strange, misty shapes which 
we call nebulae are also found near the 
plane of the galaxy. Do they form 
part of our universe? That question 


the shape of the universe, the sun occupying 
a place in the great amemblage of 


A chart showing the distribution of stars, chusters, 
‘and nebulae in the universe. ‘The large dots remote 
the Milky Way represent the spiral nebulae 


The astronomer Proctor placed ‘the mun 


‘center of the great galactic circle 


confronted scientists for more than 
two centuries—and still confronts 
them. 

At the time of Herschel, nebulae, 
like star clusters, were considered too 
distant to be defined into, separate 
points by the existing telescopes, Both 
were thought to be masses of stars like 
the Milky Way. As telescopie power 
was inereused, many of these misty ob- 
jects were seen to be composed 
of myriads of sturs, and this led 
to the conclusion that perhaps 
all nebulae were thus consti- 
tuted. ‘Thus originated the fan- 
tastie theory that these bodies 
were other univers 
islands” in the 
space. 

But in 1864 it was discovered 
that a large number of the #0- 
called nebulae were gaseous 
bodies, vast masses of material 
destined to form worlds, This 
induced astronomers to adhere 
to their original theory that the 
nebulae belonged to our uni- 


verse. But aa 
the number of 
these — misty 


patches of light 
increased as 
more powerful 
telescopes were 
used, it was 
found that the 
greater mass of 
them seemed to 
be collected at 
the points of 
the heavens re- 
mote from the 
Milky Way. 
‘Thestellar elus- 
ters, however, 
were found in 
the regionsnear 
the plane of the 
galaxy 
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The Abbé Moreux, Theologian and Scientist 


Thigdore, Morcux, director, of the Observatory of 


Edge, he is yet simple and modest. 

He was one of the Bist acientists to conclude that the sun is 
the great weather-maker of the earth, and that solar disturb- 
lances are directly connected with the earth's cataciysms 
He predicted the great earthquake that devastated the region 


‘shout San Francisco, and has since made other important 
predictions. His early investigations disclosed many strange 
facts about sunspots, those gigantic disturbances that are 


the Bright stars are many that are comparatively dark. These 
semientinet suns, in the dark cemetery of space, counted 
with the estimated number of bright stars, provide a grand 
total of twelve or thirteen billions of living’ and dead suns.” 
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The relations of the star clusters 
and nebulae to the Milky Way be- 
come evident by their distribution 
in space. The mystery seemed to 
clear away when rough estimates 
showed that some of thenebulae,like 
that of Andromeda, were nearer to 
us than the most distant stars. 
‘According to Simon Newcomb, 
the eminént American astronomer, 
the disk in the midst of which we 
are placed is so enormous that light 
rays have to travel from ten thou- 
sand to fourteen thousand years to 
traverse its diameter, traveling at 
the rate of 186,000 miles a second! 
‘The spectroscope, an instrument 
that spreads the light of a bright 
body into a ribbon of color, was then 
invented. Not only did it’ permit 
us to analyze the substances that 
glowed in the stars, but it indieated 
in which direction the stars were 
moving in our'line of sight. Light, 
somewhat like sound; travels in 
“‘waves,"" oF oscillations. When the 


toward the blue end of the spec- 


trum. When it is going away from 
us, the waves are drawn out toward 
the red end. ‘The effect is illus- 
trated in the approach of a swift 
automobi ‘& continuous blast 
of its horn is sounded. The piteh 
rapidly rises until the 

passes, then the pitch 
short sound-waves of high pitch 
correspond to the short 

of light, ‘This is ealled * 
prineiple. 

Measuring the amount of change 
in the spectrum of a star, its speed 
of approach or recession 
determined. ‘The ancients 
considered the stars as 
“fixed” in space! Their 
average rate of motion ix 
22.5 miles a second. But 
there are some stars, such as 
the bright Arcturus, whose 
motion is greater than a 
hundred miles a second, 
The power of attraction of 
all the stars in our universe 
would not. be sufficient to 
account for so high a rate of 
motion. That being 80, 
whence eame these stars? 
If they came from other 
‘universes beyond, then the 
old astronomers must have 
been right. 

The nebulae farthest 
from the Milky Way are of 

ral form, somewhat re- 
sembling a ‘burning pi 
wheel. More than half a 
million nebulae have been 
disclosed by photography, 
and many of these curious 
masses are traveling 
through space at a speed 
equal to that of the stars. 
This would give new weight 


‘A rich region of stare in the Milky Way. Dark rifts stretch across 


the glittering background ina 
to the theory of cosmic islands. Our 
‘own galaxy probably resembles these 
spiral nebulae as seen from remote 
regions. The sun occupies a place com- 


worry 


[ABDE Moreux places the sun near the center of the great 
‘star masses. In the margin can be seen the constellations 
Chrough which the galaxy extends in its gigantic circle 
round the heavens 


iulae and perplexing manner 


center. The speed 
of our “cosmic isle” {9 1040 miles a 
second! 
Recently Dr, Shapley, of'Mt, Wilson 
‘Observatory, has measured 
the'istances of clusters and 
nebulae, and has shown that 
these rhyrsterious objects are 
Sarther‘nway than the Milky 
Way. Thenedrest star clus- 
a distance of 20,000 
light=years, and"the most 
distant more’than: 200,009. 
From. these recent dis- 
coverify we' find "that we 
‘must expand: by a’ vast de- 
cree our former estimate of 
the size of the: Milky Way, 
which ther astronomers of 
the nineteenth century had 
enclosed in too tight a 
titele. Aecording to mod- 
ern conception, the sidereal 
universe forms ‘an enormous 
sphere 800,000 light years 
in diameter. The poles of 
this sphere are occupied by 
the spiral nebulae. ‘The 
‘equator is occupied by the 
disk containing the stars, 
around: which are massed 
the star clusters—our solar 
system among them, about 
{60,000 light years from that 
gigantic formation. 
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Bread without Flour 
The -grain, robbed of its husk, is made directly into dough 


READ has been the staff of life for 

thousands of years, as the Bible 
testifies, But in the passage of cen- 
turies no one has attempted to change 
the general process of bread-making. 
‘The grain has been ground to flour 
and the flour has then een turned into 

lough. 

This intermediate flour stage is un- 
neceshary, siys Mr. Gross, a German 
scientist, whereupon he brings forth a 
new and startling, bread-making proc- 
ess which entirely eliminates the flour 
stage. And what is'more, the dough 
contains the valuable albuminous mat- 
ter found in the bran without contain- 
ing the indigestible cellulose husks. 

Goats are the only animals that ean 
digest cellulose; that’s why they'll 
everything from newspapers to nuts. 
‘When a human being eats bread which 
contains these cellulose husks—and 
most bread does—he is trying to do as 
mats do, He fails to digest them, 
and as a result his system 
is irritated. 

‘And, now for the buskless process 
itself. “The grains eneased in their thin 
tshells are dropped into a trough eon- 


Aspecial machine cuts 
the kneaded dough 
Into pieces of uniform 
‘weight. Another ma- 
chine’ molds them 
fand, when baked, they 
fre’ all of the same 
size, "a method fol- 
Towed by most bakeries 


This is Me. Gross, the 
German who invented 
the new method of 
handling grain, He 
spent twenty years || 


‘on the process 
before he ‘perfected 


By Dr. Alfred Gradenwitz 


taining hot water and are given a 
strenuous shaking for about half an 
hour. By this time the shells, or 
husks, have been detached from their 
grains and are ready for separation. 
Whereupon the entire contents of the 
shaking-trough are dumped into a 
reservoir containing a continuous sup- 
ply of clear cold water. The heavier 
grains and albuminous matter drop to 
the bottom, while the indigestible 
husks and all impurities float on the 
surface, forming a dark layer. 

Compressed air is turned on. It 
stirs up the husks with such violence 
that they are carried away by the ever 
moving water. At the end of ten min- 
utes they have completely disappeared 
and the grains can be seen at the 
bottom of the reservoir through the 
transparent water. 


How the Grain Becomes Dough 


A trapdoor in the bottom is released 
and the grains drop on a rolling-mill 
below. They pass over a series of 
granite rolls and are crushed till they 
form a fine homogeneous dough, ready 
to be made into bread. Salt, leaven, 
and water (if necessary), are added to 
the dough. But in most cases the 
grains have absorbed enough water 
in the husking process to make the 
addition of water unnecessary. 

‘The dough is now ready to be 
kneaded. ‘This is done by means of 
the usual mechanical mixers. A 
special machine cuts the kneaded 
dough into pieces of the proper 
weight, and a molding-machine ,ives 
them their shape. They are baked in 
quantity in an electric oven. One 
man can manage this entire process 


himself; in fact, one man can take care 
of a large-sized plant. 

‘The loaves of bread made by this 
method look just like ordinary loaves, 
as is shown by the picture to the le 
But your digestive system will know 
the difference. 


Tt Took Twenty Years to Perfect 


Mr. Gross, the inventor of this 
flourless process, spent twenty years 
working on it before he perfected it, 
and the results have been even better 
than he expected. 

Not only is the bread highly digest 
ible, but a greater quantity of it ean be 
made from a certain amount of grain 
than can be made by the old process. 
From one hundred pounds of grain 
one hundred" and forty pounds of 
bread can be made by the Gros 
process; whereas only one hundred and 
eight pounds can be produced by 
the usual grinding process. And the 
time of dough-making is greatly re- 
duced, Half an hour after the grain 
is dumped into the shaking-trough 
it emerges in the form of dough. 


Shaking loose the husles 


‘The huskless grains 
fare crushed. through 
f series of granite rolls 
{shown here), com 
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Sharpening Drills by Machine 


HIS compressed-air forge is capa- 
ble of doing the work of several 
blacksmiths and their helpers. 

‘The new machine is largely used in 
sharpening bits used in rock drilling: 
A short time ago this work was done by 
hand. Where large excavations or 
tunnels were being made, several black- 
smiths had to be on hand to keep the 
bits sharp. One man and one machine 
now sharpen the bits as fast as they 
are dulled. 


‘The bit is heated in the forge and 


The Paint-Sprayer 


AINT-GUNS and paint-sprayers 

re constantly being invented, and 
‘yet we continue to see the hand painter 
on the job, complacently drawing his 
Jarge wages each fair day. 

‘Why is it that the sprayers and guns 
do not flourish more rapidly? One 
reason is loss of paint; another is the 
sspattering on surfaces not to 
be painted; and, besides, the 
paint is apt to get a chalky 
consistency due to the evap- 
oration of oils while still in 
the air. 

‘There is, however, a new 
paint-gun designed to over- 
come these objections. 
‘The nozzle has two openings 
—a central one for paint 
and an annular one around 
it for compressed air, whose 
pressure is sixty pounds per 
square inch. This sur- 
rounding air carries the 
paint to the surface and is 
$0 powerful that the paint 
can’t break through it. 
‘Thus it is neither lost nor 
spattered. ‘The paint is 
released in bulk. Hence 
the oils in it do not dry 


placed under the plunger of the com- 
pressed-air machine. A blast of 
air under high pressure forces the 
plunger down to reform the 
end of the bit. 

‘The drill ends ean be sharpened 
with this machine as fast as they 
are heated in the forge. 

‘With one man watching the forge 
and another feeding the machine, 
the work of seven or eight black- 
smiths can be performed 

‘Where extensive 
exeavations are be- 
ing made, there is 
always an abun- 
dant supply of com- 
pressed air to oper- 
ate the sharpening 
machine, 


1 is obvious that the 
eap_worn by ‘the ict 
hove it both sanitary 
anda precaution 
ina acident to her 


Safety Caps Protect 
Factory Workers 


ANY of the thousands of women 


This iss com ‘This get's hair was caught 
pressed-air dil faa machine and pulled 
Sharpener. By ‘ut by the roots because 
its use two men the wore no cap while 
‘can do the work ‘working at her machine 
‘of eight black. 
Smiths. Tees 
nates the clus 


that Can’t Spatter 


guards it against wind and dirt, while 
it also guards the surrounding terri- 
tory that does not need paint. 

Even in the heaviest wind this paint- 
sprayer can be operated successfully. 
And when there are dirty surfaces to be 
cleaned, the painter can use the com- 
pressed-air jot for the purpose. 


who went into factory work 
during the war are remaining because 
of the good. wakes. 

‘One look at the picturesihove will 
explain why spme form of cap is'neces- 
sary for every woman {aetory-worker, 
‘The girl in the lower picture, did not 
wear her cap. Axva result a handful 
of her hair was torn out by the roots. 
If she had.worn her cup, she “would 
have saved her hair and avoided 
much pain, 

‘Yet the usual eap is uncomfortable, 

hot, makes the hair fall out 
or turn ‘gtay, and causes 
severe headaches 

To overcome these disad- 


stead of the closely woven 
‘material generally used. Tt 

> ig carefully patterned and 
* cut so that it will fit over 
the head and hair easily and 
‘will always keep its shape. 
This cap may also. be 
laundered, and it is fur- 
fished in'white for candy 
and food-produets  fae~ 
tories, bakeries, and the 
like, where it lends a de- 
cided air of cleanliness and 
‘efficiency’; or it may be had 


before they should. 
The wall of air that com- 
pletely surrounds the paint 


‘There are two openings in the nozzle of this paint-sprayer— 
{A central one for paint and an annlar one for compressed sir 


it brown, a serviceable 
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New Jobs for the Phonograph 


It whirls other things just as easily as records 


‘his man made some wonden candlenticks: when they Why py to have zoar nals polished when you can 
7 


‘were stained and ready to be polished, he placed them shine them yourself without expending 
‘on the phonograph turntable and held the polishing ‘Simply attach a circular buffer to the turntable and 
brush firmly in his hand. pill the starting lever 


he 

se 

Place an containing ting over 
center pins, Attach sationary arm ‘with So Od 


er pie 
Santas Iver ‘to the phonograph “The lever wil er 
lp the drink as the glass revolves 


“Help! Help” shouts the record when a 
‘ed to 


burglar opens 
the door. A string i ‘he door knob andthe 
release lever of the machine. "When the door opens, the 
record yells for help 


o 
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To See What’s Inside 


RN Have an X-ray photograph taken 


You can have an X-ray 
picture made ‘of "your 
Watch to see what is 
{wrong with it as this one 
by Cox Cavendish shows 
rays penetrate “every 
‘ubetance except lend 


testing when examined by 
the X-rays. This chicken 
was five hours old when 
the Xray. picture was 
made by Cov-Cavendish 


radiographs of roses, fuchsias, fern leaves, and other leaves, made by Dr. 
Robert Knox, of London. The application of the rays to plants foclitates the diagnoals and atudy of plant diseases 


A. radiograph (by the Cox 
Cavendish Electrical Company, 4 This picture 
‘of London) ofa cake of chocolat fot Cavendish, is of a weld fo'& 


Showing pieces of wire anda sel by Showing inpricetina 


E ete co caickat Scie aS es 
Pape aE Sep eae Hehe WM B chenbew zy phtommeh et StTaan aen  ad 


The Card Tells the Price 


[1 2rder to keep the customers? memory 
informed of the rising cost of milk 
some dealers are now using a clever 


‘The information is printed on a strip of 
cardboard in which a hole is cut at one 
fend. When a bottle of milk is left at a 
house, one of the earda is slipped over th 
neck of the bottle. ‘The customers hav 
no excuse for claiming that they did not 
ee the notice, for they must remove 
from the bottle when they take it into th 
house, 


When an Airplane Collides with 
a House 


HILE trying to get into the air after 


th in the alr to clear 
ne, & neties of telephone 
wires and a house loomed just ahead. 
The result is shown in the photograph 
reproduced below 

‘One wing of the 
aged and its runnin 


Captain “Eddie” 
fone of the 

hurt, He deseribed his injury as a "seve 
fracture of the straw hat 


me 


A Headlight for the 
Walking-Stick = / 


NY man who walks along a dark 

country road at night needs both a 
stick and a flash-lamp. The man who 
Fides in taxicabs or on the top of buses 
needs a light when he looks for change {0 
ay Ris fare. Here is a walking-stick that 
‘combines its natural advantages with those 
of a light. 

‘A small fash-lamp is fixed in the handle 
of the stick. The handle is hollowed out 
to accommodate the battery, while the 
Jens and the small electric buib are fixed 
in the tip of the handle. “~ 

This same principle might be applied 
‘also to umbrellas, as a convenience on 
dark, wet nights 


A Self-Closing Two-Way Gate 
HLERE ina gate that swings on a centr 
ost which has a short iron rod in- 
serted at top and bottom, the top rod paas- 
Ing through the lintel of ‘the gateway, the 
bottom rod working freely in a block set 
in the ground. The gate is hung by two 
‘chains to the lintel, the fastenings being on 
each side of the center post of the gate 
‘The center post rises as the gate opens. 
‘The principle of gravity could searcely 
bbe more satisfactorily applied to a simple 


contrivance for every-day use than itis in 
this contrivance, 


Popular Science Monthly 


Makes His Rounds on Skates 


'AKING the round of inspecting fire 
“hydrants, the policeman who has to 
cover a Jong beat may find himself slipping 
fon his job when the streets are covered 
with ice. A policeman in Columbus, Ohio, 
ot’ around the difficulty by directing his 
‘slipping to a purpose. With skates on 
his feet, he found that hve could make bet- 
ter time covering his rounds than when he 
walked on a dry pavement, 
If, by chance, he should moot w thief, he 
would have the advantage in a chase over 
icy pavements. 


He 


How the Thrust of a Propeller 
Is Measured 


HE aircrew or propeller of 

plane, while far from being in an ex- 
perimental stage, is still subject tonerutiny 
by inventors. Not only are improved 
methods of manufacture being studied, 
Dut the shape and power of the propellers 


are also being examined and tested, in the 
hope of reaching greater efficiency 
One method of testing is that shown 


below. 
whieh 


Th 


of the propeller to b 
This makes it pons 
rs of different types. 


A Penholder Support 
wafer for the Beginner 


HERE 900, ee pene 
holder . support that 
teaches you the proper way 
tohold a pen. 

tis made of spring wire 
sand as a loop at each end. 
One loop fits over the litte 
finger which rests on. the 
table, and the other fits over 
the holder. The length of 
the wire between them 
Jn sufficient to. keep your 
fingers from becoming 


forced to hold the pen 
Joosely und thus you write smoothly. 
‘The loop that is placed about the pen- 
holder ean be adjusted to any position you 
tiie, thus changing the angle of the 
Is there anything in that idea of one's 
penmanship indicating character? 


Irrigation by Horsepower in 
the Holy Land 


AMASCUS, one of the oldest cities in 

the world, is fur behind the smallest 
‘American desert town in the matter of 
frigation, “Instead of using a pump for 
raising the water from the river, a team 
‘of horves uided by a windlass does the 
work, 

‘A lenther bag is lowered into the river, 
where it takes on a load of water. Then 
the horses are driven forward. As a re- 
sult, the ropes that are attached to their 
hharness and passed across the windlass draw 
the bag up to a level with a trough that 
leads to a ditch. ‘The bag is tipped, the 
water runs into the trough and into the 
irtigation-diteh. - 


Down Comes the Steeple to Thrill 
“Movie Audiences!” 


JISHTNING bas always been 2 great 
‘enemy of church steeples. A. glance 
fat this picture would tend to make one 
believe that the airplane will also do its 
bare in destroying. steeples. 

Not so, however, since this pleture is of 
‘another, “movie” thriller. The church 
steeple is constructed of very light mate- 
ial, so that there can be no danger of 
damaging the airplane. In ease of a real 
‘argument between a real church steeple 
snd a ral airplane, the sleplane would be 

‘This stunt was not accomplished with- 
out any danger, however. Few movie 
stunts are. When the airplane struck 
thin steeple it wan traveling at. high 


balance and dash 
‘oceupants. 


Neatly Bringing a Soft 
Collar Together 


‘ORE and more do men 

‘wear soft. collars the 
year round. The soft ones 
are comfortable, easy to put 
‘on—but they do not look as 
‘well as the stiff ones, Some 
people object to buttons and 
Duttonholes that hold down 
the ends, There is now a 
slip-on fastener that clasps 
both ends firmly and holds 
them down close to the neck 
band. 

‘The fastener consiste of a 
slightly euryed bar with a double loop at 
teach end.» ‘The space between the sides of 
‘the outgoing loop is so small that the collar 
‘edge can barely be slipped through it, 
Once inside, the edge is held firm. 

‘These fasteners have been made in 
various metals and designs to sult every 
taste. 


An Automobile Made 
of Luggage 


TAND a hatbox on its side and it looks 
rot unlike one of the disk wheels with 
which some cars are adorned. ‘Then there 
is the trunk with the curved top; does 
resemble the hood of an auto- 


7 
‘The proprictor of a Berlin leather goods 
store noticed these similarities, and de- 
‘cided to build an automobile out of hin 
wares, Hatboxes, suitcases, “grips,” and 
satchels were used chiefly. One’ small 
satchel made an excellent toolbox and 
‘was placed on the running-board. 

‘When this luggage-made automobile 
‘was finished, it was placed in the window 
of the store and attracted crowds. 


‘A Motor Snow-Plow for 
Sidewalks 


‘VERY one is familiar with the small 
asoline - engine lawn ~ mower as it 
speedily travels around the large lawns of 
ity parks in summer. We may wonder 
why such a device has not before been 
adapted as a snow-plow to clear the side- 
‘walks after a winter storm, 
‘The man who has to swing a shovel in 
rd worl: of getting the snow cleared 
yway from a long stretch of pavement will 
certainly appreciate this invention. Em- 
ployed by a traction company, it serves 
wall to clean off the street corners where 
the cars stop, making a wide path for the 


Easily portable and « 
this hand snow-plow 

‘masses of a formidat 
cleaning sidewalks is very efficient. 


Rover Makes a Clever Caddie 


N Airedale will make a very eapable 

caddie if he ia trained to carry the 
sgolt-aticks and to "stick" around. Golf 
is such a leisurely played game at times 
that one’s caddie may stray away and 
not be at hand when most needed. A 
dog is more likely to stay close to his 
‘master, and as the burden of sticks is not 
@ heavy one, the animal will not be in- 
humanely treated if he is required to 
‘make himself useful instead of merely 


Ingly prevent 
is particular dog eaddie actually has 
become an enthusiast of the game. At 
every shot his attention is on the alert, 
fand he watehes the play with the keen 


e 


Not only that. His 
mistress never loses a 
ball, for the dog's eyé 
follow. it attentively, 
and running to the spot 
where it lies, he waite 
for his mistreas tb come 
up and take another 
shot. 


One of Our Bird Veterans 
of the War . 


‘ARRIER pigeons won distinction by 
hers 

of the bird membe 

of the Signal Corps were killed or wounded, 

Tn charge of the twelve thousand pigeons 

enlisted 


were twepty offleers and 5 
‘The>nidlegeminute speed, of the. birds 
enabled. them to convey mstsiges! Irom, 
inaccessible places.» 

‘At St. Mihiel, 367 American homers 
were used. Twenty-four out of 202 


were killed when released from tanks in 
action 

‘One of the homers used in tank work, 
“President Wilson,” with his leg shot off, 
flew through fog and rain, and heroically 
won official commendation. This hero 
was one of the veterans exhibited in St. 
Louia at the convention of Rexall drug: 
ists In September. 


The Wood Used to Make 
a Sunday Paper 


HE principal cause of the present paper 

shortage is the fact that no satisfactory 
substitute has ever been found for spruce 
wood. 

tis said that one great New York news: 
paper devastates ninety acres of spruce 
timber every day. 

‘Ten years ago the United States pro- 
duced all its paper pulp. Today it im- 
ports two thirds of it, and our spruce for- 
sts are dangerously near extinction. 

‘The big Sunday newspaper above weighs 

and the approximate 


‘They are one ounce of bleach- 
ing powder, two pounds of coal, one ounce 
of sulphur, one and one half ounces of un- 
sacked Time, red and blue dyes, and three 
Pounds of spruce wood. If the paper is to 
have a smooth finish, rosin and other 
‘materials are added as “sizing.” 
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A Headlong Flying Leap 
on Skates 


AKE PLACID, in the Adirondacks, 
holds a peculiar charm for the winter 
sportsman, ‘The hills afford an oppor- 
tunity for'skiing and skijoring, while the 
smooth surface of the frozen lake invites 
wuch games as curling and hockey. But 
‘tkating meets the all-round popular de- 
mand, and to Lake Placid in midwinter 
come the world's champion icesskaters, 

‘Stunts such as jumping, dancing, and 
ice-nerobaticn are ‘much enjoyed by the 
‘crowds of visitors, 

The photograph above shows Earl 
Palmer, of Plattsburg, New York, in the 
fact of making a daring jump over three 
barrels. ‘This took place during the con- 
teats for the international championships 
From the attitude of the skater's body 
the “landing” looks precarious. 


Good Tops Make Good Barrels 


ID you ever try to get a barrel-top 
off without making Kindling-wood 
‘of the barrel? It ia a trick that most 
people cannot do with an ordinary barrel 
With the barrel shown below it is differ: 
cent, It is not necessary to use a sledge- 
hammer on a barrel with a wedge top. 
‘The top is made in three pieces. The 
middle piece is wedge-shaped, and when 
it ie pushed in between the’ other two 
pieces, they 
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Setting Small Jewels 
in a Watch 


HEN it is necessary to use a mag- 

nifying-glass to see distinctly the 
tiny jewels that every good watch con- 
tains, one is naturally curious to know how 
such minute objects are set properly in 
their pl : 

‘These tiny jewels must be ground in 
precise geometrical forms and exactly set, 
fo be useful. 

‘A. jewel-setting tool, the invention of 
Carl Culman, of Maplewood, Missouri, is 
‘8 device to help the watchmaker. It is 40 
constructed that one jewel may be set in 
‘without interfering with another that is 
sired i DMC. etaaterresemblen 

in appearance the jewel-setter resem 
‘across between a surgical instrument and a 

of pliers, but it is like neither. It ean 

‘used in various operations in repairing 
watch or a clock, where very small objects, 

delicate work must be handled. 


Messrs. Winter and Water, 
Nature Sculptors 


JURING the cold weather a water-main 
pout of water 
about eighty feet in the air. Of course, the 
water had to come down. It fell and 
quickly froze in beautiful festoons along 
‘the limbs and branches of the trees in the 
neighborhood, making grotesque shapes of 
silvery whiteness. 

In the morning sunlight, the jee glittered 
‘and sparkled, and the sight of a group of 
feo-trees in the heart of a city attracted 
‘erowds of visitors. 

It was the extraordinarily intense cold 
‘that caused the water in the main to freeze 
‘and the expansion of the water caused 
‘the pipe to burst. But the preasure of the 
‘water in the main was too strong for the 
resistance offered by the ice-plug—so the 
‘spouting water shot high above the pave- 
ment. 


AVING studied the matter for sixteen 
months, Vincent Pinto and his son 
Joveph, of Philadelphia,, invented a clock 
that tajics. ‘The old saying that “time will 
tell" is now a reality. ‘The clock speaks the 
time instead of striking the time at certain, 
intervals. 

It-ean be made to speak at any time dur- 
jing the day; but for convenience the model. 
‘lock has been regulated to speak every 
‘quarter of an hour. A few seconds before 
the minute-hand reaches the quarter hour, 
the mechanism is set in operation and an- 
ounces the time with an appropriate or 
humorous remark. For instance, in the 
morning it serves as a reminder to get up. 
At seven o'clock, besides announcing the 
time, it can be made to say that breakfast 
is ready. At four thirty in the afternoon 
it will remind. mother to prepare dinner. 
At eight in the evening the children may 
be reminded that they should be in bed. 

‘The entire mechanism of this useful 
attachment may be condensed to fit into 
‘an ordinary table or mantel clock. 


Rubber Tire Patches Make Good 
Rubber Heels 


MARE sour own rubber heels and toes 
from tire patches. All you have to 
do is cut down the patches to fit, and glue 
them firmly to your shoe, and they are all 
ready for service, 

You will probably never want to use 
‘the patches on your inner tubes, anyway 
—it is 90 much easier to pay a quarter 
‘or a half dollar to have a tube patched at 
‘garage than to do the job yourself. 

‘Toe patches have become quite neceasary 
since women have taken to long-pointed 
shoes. After a few weeks of use the points 
become dull and worn to a water at the 
extreme point, and either new shoes or 
patches become necessary. 

‘These tire patches are likely to be useful 
{in various other ways around the house. 
‘That leaky hot-water bag can be made 
whole; likewise the hose of the bath-spray 
or the garden sprinkler. 


Now Is the Time to Make 
Your Own Ice 


A TRESTLE carrying « device similar to 
a lawn-aprinkler, 20 that the water is 
‘sprayed across its top, makes a satisfactory 
midwinter ice-machine. ‘The water will 
freeze in successive layers as it trickles over. 

‘When ice may be properly stored, there 
fs no better way to take advantage of 
winter to obtain a fresh, clean supply of it. 
‘The swinging or rotating motion of the 
sprinkling device will distribute the flow of 
water so that it will not form the ice all 
in one spot. The ice shapes that are 
‘ereated from such tiny particles of water 

ay thus be made serviceable when stored 
away for next summer. 

‘When a fine, misty rain freezes upon tt 
branches and bushes, the garden and the 
woods both become places of beauty. Nos 
Its pombe to crete artifcally the a 


A Steel Punch and Bender 


HE man who would punch holes in a 
tool bar, oF who would bend strips of 
metal, needs a machine that has. great 
strength of construction, and that ean be 
easily manipulated. Here is a steel punch 
that can be changed from one 
1 without los of time. Hand 
levers apply the pressure to the bars 
holding the various tools 
If the machine is to be used as a punch, 
just slip the punch and die holder with the 
bolt in the slot, and from all sides the 
punch is visible’ to the workman. More 
than one punch and die may be clamped 
in the machine at one time. 


A Sled that Is Propelled 
by Hand 


JX tome, parts of Burope farmers ase 
‘spikes to provide a means of motive 
power for erude sleds. The spikes are dug 
into the ice and thus a man ean. propel 


simple application of that 
now employed by arctic explorers in 
motor-driven sleds. There the smooth 
runners enable the vehicle to slide with 
Teast resistance, while iron-spiked wheel 
fo “eaterpillars,” propel it along by engag- 
ing the ice in a firm grip. 


Safety First for the Man Who 
Oils the Machinery 


12,20 ever hear about the man who 
tried to oll machinery while it was 
running, and who stood upon the top of « 
stepladder to do it? Well, the ambulance 
got him frst, and then the undertaker 
ame for him. The ladder slipped on the 
oily floor and the machinery did the rest of 
8 disastrous job 

‘To prevent such accidents there is an 
an having a long extension whic! 
jes a man to stand upon the floor a 
reach every part of the machinery. that 
requires oiling. A long spout connected 
with the can, arranged to send the ol 
to the top of the spout, is the handy eqt 
ment that should be installed 
factory. 


‘The Coal-Stove Unadorned 


COAL-STOVE should be as plain as 

possible. Isinglass windows ~ and 
nickel-plated trimmings simply admit air 
through the joints. As the air seeps 
through ithe joints and cracks, the heat 
within the stove is decreased. 

A coal-stove, chosen at random, was 
tested by one of the members of the 
American Society of Heating and Ventilat- 
ing Engineers for the amount of earbon- 
dioxide directly over the flame and in the 
chimney. Nine per cent of it was found 

flame and only four per cent in 


Tn preparation for a subsequent test, 
the air leaks were then sealed up 
The second test revealed 


all 
with cement 
eleven per cent over the fire and eight 
per cent in the chimney. 


0 
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A Spring Hanger for Clothes 


NEW metal clothes-hanger upon 
which one can quickly dispose of the 

garments in a closet has been invented by 
John L. Lyman, of Easthampton, Massa 
husetts. ‘This’ hanger differs from the 
ordinary clothes-hook in that it embodies 
1 device by which the article placed upon 
it is held in a apring grip. It takes up the 
minimum of space and permits a number 
of garments to be hung upon it 

The device consists of 1 single piece of 
wire having a suitable amount of resiliency 
to grip the garment by spring tensi 
‘ean be placed in the panel of a doo 
attached to a shelf, 


Bobsledding When There's 
No Snow 


N Switzerland many people have put 
‘wheels on their sleds 
thrills of coasting down 
no snow bas fallen, In fact, many sleds are 
made originally with wheels instead of 
‘The chief objection to snowless coasting 
in the danger of spilling. You land on 
hard, dry, resisting dirt, and are very apt 
to bruise yourself or at least ruin 
clothes. Snow, on the contrary, is usually 
hharmless, unless it is frozen hard. 
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No Fire on This Locomotive 


 ANoodd-looking locomotive,” you 

will say. It is a locomotive 
without a fire, How does it run? 
By steam, of course, 

‘The steam is not generated on the 
locomotive, but in a separate boiler 
located. in the yard, ‘The boiler of 
the little locomotive is used only in 
storing steam. 

Steam is pumped into the loco- 
motive under considerable pressure. 
‘This finds its way into the cylinders 
through a valve which reduces the 
steam pressure to about one third 
‘the preasure in the boiler. 

‘This method of locomotion pre- 
vents the buildings about the yard 
from getting dirty and also eiimi- 
nates the fire risk, which is. most 
‘important, 


Hercules in the Locomotive Shop 


WHEN locomotives are repaired, it ix 
no longer a case of getting out and 
getting under. That is too much trouble. 
‘The modern method is to raise the loco- 
motive. 

Hydraulic pressure is used in lifting the 
Jocomotive from the floor of the shop. A 
large locomotive ean be placed on the lift 
sand hoisted up a distance of five or six feet 
in a few minutes’ time. This hydraulic 
hoist is capable of lifting a weight of two 
hhundred tons with ease. 

Hoists of the same design, but having 
six posts instead of four as shown, are made 
to lift a weight of three hundred tons with 
‘out groaning. ‘The six-post hoists are used 
‘with long locomotives, so that no strain 
‘will be imposed upon them. 


A New Tower for the Man Who 
Repairs Overhead Wires 


TERE is 2 new way to get into the ait 

‘to repair overhead wires for trolley- 
ears. This tower is comparatively light 
in weight, but it is so constructed that 
‘several men may work on the platform 
without danger of it collapsing. It. is 
trussed in the manner of a bridge. When 
the tower is not in use, and during trans- 
portation, the upper haif is telescoped into 
the lower half and the whole thing is 
allowed to drop slowly until it comes to 
rest on the bottom of the truck carrying 
it, In this way it ean be carried from 
place to place without trouble. 

‘The whole structure ean be brought to 
position by one man. It is necessary only 
to control the motor, which motion is 
transmitted to the tower through a train 
of gears. When the tower is brought to 
fan upright position, the upper half is 
raised by power to the height desired, 


A World's Champion. 


[OOK sbove and you wil 
‘see the world's fastest 
typist. She has copied one 
hundred and fifty-one words 
in one minute. This is a 
speed of more than two and 
‘one half words a second. 

‘Attention must be given to 
details to attain such a record, 
For instance, the typewriter 
‘should be fastened securely to 
the desk without the drop-bed 
feature, The drop-bed tends 
to increase vibration, and this 
interferes with high speed. 
‘The typist should have a fixed 
back chair with her knees 
bbraced against the desk to 
keep her the proper distance 
from the machine. 


This Is a Busy Little Car — 


“THE car pictured below is used in a 
reat chemical plant. Tt is kept busy 
measuring out large quantities of the dif- 
ferent ingredients that enter into the proc- 
ea. It is driven electrically and runs 
about the yard measuring out so much of 
this and 40 much of that. 

‘The large kettles carried on the upper 
deck of the car are the measuring units. 
‘They are filled up and lifted off with the 
electric derrick mounted on the top. 
While this may appear to be a crude 
method of measurement to those who are 
accustomed to smaller units, it is accurate 
enough for use in the production of large 
batches of various chemical products. 
Thi car is eed ins ba-products oaks 


n 


Fighting the H.C. L. 


By exercising a little 
a few hours to home 
other ways of reducing 


From ay old railway car stove H, M. Beach, of Fort 
Plain, New York, ir 2 furnace. 
‘York, improvned 
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Fresh Fish from Sea to Door by Motor-Truck 


To make the motor-truck serve your business efficiently 
make a study of the handling and transportation problem 


is so new, as compared to the 
other forms of rail and water 
transportation, that the prudent busi- 
ness man will do well to make a thor- 


Mernrc transportation 


By Joseph Brinker 


portation problem will enable the busi- 
ness man to decide whether trucks ean 
be made to save him money in his 


will speed up the truck, cut the idle 
time to a minimum, and make it not 
twice but three or four times as efficient 
as the horse-wagon, 

Again, it may be that demountable 


ough study of his transportation 


problem before he in- 
stalls trucks in place of 
horses, or substitutes 
highway for rail_ or 
water shipments, The 
need for this study is 
due to the fact thatthe 
‘motor-truck eannot be 
run on horse ~ pace 
methods and achieve 
its greatest degree of 
economy. 


A Truck Must Give 
Double Service 
On the average, 

truck equipment will 

cost approximately 


double the _ horse - 
wagon outfit to carry 
the same load. There- 


fore, at the outset, 
irrespective of the 
higher operating costs, 
the truck must do 
twice as much work as 
the horse in order to 
perform the work at 
the same cost per ton, 
Jond, or package, as 


haulage or delivery. If the first analy- 


The Difference between Horse- 
Wagons and Motor-Trucks 


Too often business men attempt to install 
motor-trucks in their businesses on horse-pace 
methods. The trucks simply come in when the 
horses go out. Because motor transportation 
and horse hauiage are inherently different, the 
Greatest economy of trucks cannot be secured if 
the merchant simply introduces the new form of 
de for the old without other changes that 
will speed up the handling and loading of the 

joods to the same degree as the truck speeds up 
the actual delivery. 

In this article, the sixth of the Popular Science 
Monthly series on truck transportation for the 
business man, Mr. Brinker shows what excep- 
tional economy may be secured by the use of 
trucks if sufficient study is given to the particu- 
lar haulage problem under consideration. Rapid 
loading and unloading means demountable 
bodies; to secure the utmost efficiency the use of 
trailers may even be necessary. 


bodies will solve the problem—bodies 


that can be rolled off 
the truck chassis or 
lifted off by a crane 
or derrick. 

Although it is not 
often considered, the 
method of handling 
the goods just before 
they are loaded on the 
trucks or unloaded 
from them has a great 
deal to do with the 
efficiency of truck 
operation. 


toods haveto be moved 
on hand trucks over a 
long distance from the 
point where the load 
is made up to the tail- 
board of the truck, 
there is Hable to be 
considerable delay in 
loading. Meanwhile 
the truck is standing 
idle, thereby reducing 
the’ amount of work 


the case may be. Owing to its inherent 
speed, the truck, in ninety-nine cases 
‘out of a hundred, ean do twice: the 
work of the horse equipment—pro- 
vided it is kept moving and used as 
fa vehicle instead of a warehouse on 
wheels, 

Only an advance study of the trans- 


sis of the problem shows that the , that it can do in any given time, 


trucks will be standing still for the 
greater part of the working day, some 
means must be provided for reducing 
the idle standing time. Sometimes it 
may be self-dumping bodies for un- 
loading, and overhead hoppers with 
chutes for loading bulk material, that 


Similar delays are caused when the 
loaders have to lift the goods in placing 
them in the truck body, Delays of 
this nature may be avoided by the use 
of small industrial electric trucks to 
move goods from the points of pick-up 
tothe tail-boards of the trucks, ‘These 


one 


‘The latest plan to deliver fish to the kitchen involves the use of 1}4-ton trucks. Loaded from the local warehouse, the fish 


are peddied from house to house. The trucks have glass Goors, so that the fish inside may be seen 


“ 
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‘The hatchways of the fihing-amack between the foremast and the mainmast are 30 arranged 


that four truck bodies can" be earried in the boat to the Sshing-banks. 


‘Doors at the 


tops of the bodies are opened, and the fish are pitchforked directly into the truck bodies 


‘small electrics carry much more than 
a man can push on a hand-truck, are 
speedier, and are not subject to human 
atigue. 


Various Ways to Speed: Up Loading 


Itsuch vehicles are not suitable, spiral 
gravity chutes may be employed to 
get the goods quickly from the upper 
floors to the shipping-room from which 
they may be moved directly to the 
truck without lifting by gravity roller 
conveyors. 

Industrial trucks and roller con- 
veyors may also be used successfully to 
get the goods off the trucks quickly 
and back from the edge of the plat- 
form, so that the next truck in line 
may unload without delay. 


Trailers may be employed to ad- 
vantage in many instances, permitting 
greater loads to be carried on each 
trip, with on! a small increase in 
initial investment and “operating ex- 
pense. 

Then again, besides’ thé. auxiliary 
equipment, it may be a- combination 
of all three—quick-loading cranes, 
demountable bodies, and trailers—that 
will solve the problem most effectively. 
This proved to be the case after a 
thorough study of the distribution 
of fish over the highway, as told in 
the accompanying story and illustra- 
tions. 

‘At the present moment the distribu- 
tion of fresh fish for short distances by 
motor-truck is but the germ of an idea, 
| however, must be worked out 


in greater detail before perfection can 
be reached. It has certain advantages 
under favorable conditions, especially 
ata time when the railroads are unable 
to move goods quickly because of 
terminal or other congestion. The 
sponsors of the plan do not claim that 
the motor-truck can compete with 
the railroads for the distribution of 
all fish. 


Where the Motor-Truck Is Valuable 


In their own sphere of long-haul 
shipments under ordinary conditions, 
the railroads are supreme. They ean 
move fish or other goods much 
more economically than any other 
means known. For short-haul ship- 
ments, especially in periods of railroad 


embargoes and other delays, however, 
the motor-truck has certain advan- 
tages, the principal ones of which are 
to get the fish delivered quickly and to 
‘save handling. 

Im the saving or reduction in the 
number of handlings, the opportunities 
of the truck are enhanced by the 
development of a new form of refriger- 
ator body in which the goods carried 
never come into actual.contact with 
ice, but are kept cool by means of cold 
brine circulated through pipes inside 
the truck body. By this body it is 
possible to keep a load of five tons of 
fresh fish at any desired temperature 
bby the use of not more than two hun- 
red pounds of ice a day, whereas 
several times this amount of ice would 
be required were the fish packed in 
‘between Inyers of ice in the usual 


ways 

A still further reduction in the num- 
ber of handlings may be made by the 
adoption of the demountable unit-body 
idea, which has been used with such 
great success in recent years for the 
delivery of groceries, paper, and other 
commodities. 


Truck Bodies in Fishing-Smacks 
‘Save Time in Handling 


‘The whole plan, from the time the 
fish are scooped out of the water in 
nets until they reach the table of the 
housewife, is shown in the aecom- 
panying illustrations, ‘The first 
new idea in the proposal, outside 
of the fundamental one of using 
trucks, isto change the hatchways 
of the fishing-smacks between the 
foremast and the mainmast, 50 
that four of the truck bodies may 
‘be carried in the boat to the fishing- 
banks. ‘The fish caught, doors in 
the tops of the bodies are opened 
and the fish pitchforked directly 
into the truck bodies. ‘The latter 
are arranged longitudinally and 
side by side, with horizontal parti- 
tions or shelves in them, so that 
the fish on the bottom ‘are not 
crushed by the weight of those 
above them. 

Since each body can carry five 
tons, the small fishing-smack 
will” be able to bring home 
twenty tons of fish to the catch, 
although ft is probable that a 
future development of the idea 
will result in the design of a boat 
that will carry eight or more 
bodies simultaneously. 

‘When the catch is made off the 
‘New England coast, and it is de- 
sired to ship fish west to Buffalo 
and points beyond, the boats 
would find it most convenient to 
run to Boston, where there are 
through rail connections to the 
West by way of Albany. If it is 
desired to ship to New York, how- 
ever, the boat may make’ some 
nearer port, where the filled 


bodies may be lifted off and shipped 
directly by truck over the high- 


way. 

In either case, some unloading means 
must be provided, such as an ordinary 
derrick, at the point of call, so that 
the bodies may be hoisted out of the 
hull and placed on either a railroad 
flat-car or a truck. The bodies are so 
proportioned that two of them may 
be loaded upon an ordinary freight 
platform ear. Only one body can be 
Toaded on a five-ton motor-truck, 
but a “second body may be carried 
on a trailér behind the truck, 20 
that for long hauls the total load’ will 
be ten tons 
So far, One handling is avoided, the 
fish having Been transferred 
from the boat to the freight-car or 
motor-truck. Under the . present 
scheme they would have to. be first, 
unloaded into an ice-house and then, 
into a refrigerator freight-car or 
truck body. 

At the end of the haul, another 
handling may be saved with the new 
system in that the truck may proceed 
directly to the place of business of the 
‘consignee, or the bodies may be taken 
from the freight-ear and put on trucks 
without haying to pass through an 
fce-house. Meantime, the fish have 
‘been kept fresh without icing, and are 
just as good as when taken out of the 


Popular Science Monthly 

Up to this point there have been no 
steps in the truck distribution scheme 
that are at all impossible. But what 
about returning the bodies? When 
salt-water fish are shipped West by 
rail, it is intended to use the same 
bodies to bring back fresh-water fish 
from the Great Lakes, so that the 
bodies will be working in both direc- 
tions. This would of course be impos- 
sible with the bodies mounted on 
trucks that run along the Eastern sea- 
board; but even these bodies on the 
return trips may be utilized to earry 
canned goods, which cannot be con- 
taminated by fish odors in the body 
itself. 


Carrying Fish from the Sea 
to the Housewife 


‘The last step in the plan to get the 
fresh fish to the kitehen of the con- 
sumer is to employ smaller trucks of 
from one to two tons capacity. From 
the local warehouse, these trucks may 
be loaded and the fish peddled from 
‘house to house. 

‘As can be seen in the illustration 
‘on page 74, these smaller trucks may 
have glass-sided doors, so that the 
fish inside can be seen. Such a plan 
would help to popularize the service, 
since every one who saw the truck 
would know that it was carrying 
fresh fish. 


“The motor-truck bodies, laden with fish, are 
hoisted out of the smuick, placed “upon the 


chassis of a waiting motor-truck, and. then 


‘carried over the highways to their destination 
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A Pulverizer Plant More than 
One Hundred Feet High 


CID phosphate fertilizer is one of the essentials 

of modern agriculture. The designers of the gigan- 

tic mill shown in the picture below decided to employ 
gravity to convey the 
pulverized phosphate 


rock through thelaststep 2°15 
in the process of produe- 
ingacid phosphate by lift- 
ing the powdered rock up 


through the pipes to the 
“cyclone collector,” 
which is more than one 
hundred feet above the 
ground. 

‘The bucket - shaped 


machines are the pul- 
verizing mills that re- 
duce the phosphate rock 
to powdered form, 
after which it is, 
forced up to the = 
top of the plant 
by means of sev- 
eral blowers, 

Each of the pul- 
verizing machines 
has a minimum 
capacity of four 
tons of pebble 
rock an hour, re- a 
ducing it to a 
fineness that 


The work's largest pulveriting plant employs 
rity the pre pracy 20d pnp 


An Under-Water Water-Pipe 


ERSEY CITY'S water-pipe line lies twenty~ 

six feet below the surface of the Passaic 
river. The submerged pipe has an inside 
diameter of six feet and is more than four hun- 
dred and fifty feet long. It weighs about a 
ton a foot. How did it get there? 

First, a trench was dug on shore and a 
launching-way Inid on it, As the pipe was 
built it was supported on cars that ran on 
tracks in the trench, When the tracks reached 
the water's edge, two parallel trestles were 
‘built, and the pipe was further supported by 
cars that ran on top of each trestle, When 
the pipe was finished, it was sunk and weighted 
down with cast-iron blocks, 


The Telephonic Eye Betrays the Burglar 


nium compound cell of truly un- 
equaled sensitiveness to variations of 
light. 

Tt infallibly signals the presence of 
any undesirable visitor, as well as the 


"Tie newest tcier of burglars is 
the “telephonic eye,” invented by 
Dr. Oscar Hannach. 

What 
sensitive 
no mechanical agency 
quired to operate the apparatus, 
‘The faintest beam of light is 
sufficient to set it working. In 
fact, the vital organ is a sele- 


series of current impulses into the 
telephone line, thus lighting the sub- 
scriber’s call, group, and pilot lamps 
at the telephone exchange. The tele- 
phone gitl on duty notes the signal 
and immediately transmits the 
alarm to the police station. 
‘The same apparatus, how= 
ever, lends itself to a multitude 
of combinations and applica- 
tions. An electric bell may 
alarm the porter or guard; a 
flashlight may photograph the 
intruder; an automatic device 
may, at the very moment the 
alarm is given, bolt all the 
doors and windows and light 


“The new telephonic eye is made of se 
num and is very sensitive to light changes 


outbreak of fire, at the telephone ex- 
change or police station. 

‘All you have to do, on leaving home, 
is to let down the blinds in any room 
to be especially protected, and to turn 
the switch of the telephonic eye. Un- 
able to operate in the dark, an intruder 
must use a lamp or lantern. But, 
even if he burns only a match, the 
apparatus automatically throws a 


7" 


all the lamps in the house. 

Should  mischief-maker eut 
the wires, he would obtain a 
result diametrically opposed to his 
intention. 

‘The apparatus is set in operation 
automatically by any accidental or 
voluntary disturbance. The slight 
glow of an incipient fire obviously 
has the same effect as the lighting 
of a match or lamp, so that the 
apparatus is also a fire-alarm.—DR. 
ALFRED GRADENWITZ, 
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Housekeeping Made Easy 


i pum 
‘suck up the liquid, and when lowered, 
‘mill force it ont 


KA 


Heretofore ash-trays and smok- 
ingestands have ignored pipes, 
‘while providing parking space many 
| for “cigarettes, “cigars, and Jobs. “Fill one with bits of soap and 
| rmatches; this stand has accom- ‘attach it to the hot-water faucet when 
‘modation for a pipe {you are going to wash dishes 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


How Airmen Use Oxygen 


WEEN an airman ascends to heights 
greater than twenty thousand feet, 
he is sure to use oxygen. He eurries 
liquid form in a vacuum tank provided with 
4 mechanism to control the evaporation. 

The liquid may be electrically heated to 
accelerate evaporation; or heated rod of 
copper oF aluminum in the liquid may be 
used; or the liquid may be siphoned out 
into’an evaporating chamber from which 
the gat is conductet through tubes to the 
airman's mouth 


Flowers that Serve as Food 


REMARKABLE tree in India iaknown 
by the natives as the mowra and by 
ourselves as the "Bassia tree.” Of its three 
varieties one produces the butterseeds 
that have beon much used in the manu- 
facture of margarine, soup, ete., in Europe. 
Another tree of this interesting famity 
furnishes a flower that is rich in’ sugar. 
‘The natives in the central provinces use 
ft as a regular food. ‘The flowers of the 
“utter troe” are not eaten: but a syrup is 
prepared by boiling them down, yielding a 
‘sugar of ubout the, quality of date sugar 
The tlowers of the mowra are globe- 
‘shaped and of a pale cream color, and are 
collected when they fall upon the: ground 
in the early hours of the morning. A Bassin 
tree will give about three hundred pounds 
of flowers in a year, and from ton of the 
dried flowers chemists ean produce ninety 
gallons of ninety-five per cent aleohel. 


Have You Euphoria? 


[1 takes doctor to give high-sounding 
name toa well. known phenomenon. 
““Buphoria” means “feeling fit” It i as 
‘much a physiological fact us scarlet fever. 

Nature makes it worth while to be alive 
simply through euphoria. ‘The joy of mak: 
{og'a good tennis stroke, the delight that a 
‘woodsman gets in the open air, the artist’ 
Thapsody-—all are due to euphoria. Why 
do we drink alcohol-—when we ean get it— 
oF smoke tobacco? To affect euphoria 
‘When a lunatic thinks that he is Napoleon 
and demands the homage due an emperor, 
he has euphoria In its worst foren. 

‘Too ‘litte is known about euphoria 
Since it can be affected by drugs and 
chemical, who knows but it may have is 
seat in some gland? 


A Rival of Acetylene 


NEW gas has been developed from the 
manufacture of alcoho! which ean be 
compressed to 3500 pounds to the square 
inch andstored safely instee! tanks. “It has 
a pleasant odor and has no harmful effects 
of its products of combustion, and it also 
ives better cutting results through thiek 
metal. 
‘The high temperature reached by a 


flame of gas used for catting metal de- 
pends largely upon the power of the gas to 
liberate heat faster than itis absorbed and 
conducted by the metal to be cut. Of 
‘course, the gas must have also a high heat- 
value, which it is able to maintain. Carbon, 
not retarded by some other element in the 
process of cutting, is the chemical agent in 
4 gas which produces the most rapid com- 

bustion. 
‘The successful cutting gas should contain 
should. be 


lowest proportion of slow-burning gas, and 
should have a high rate of combustion. 
‘The new cutting gas meets these conditions 
second only to acetylene. It is obtained 


from processes in the manufacture of 
“so alarming as it may seem. 


aleobol. A temperature of 6200" F. canbe 
reached with the new gas, compared with 
6200" F. for acetylene. 


What New York Eats 


FFIETY thousand cars of eight leading 
fruits and vegetables are consumed 
annually by the seven million people who 
live in the metropolitan district. ‘These 
cars would make a train three hundred and 

om New York city 


‘New York consumes about filteen per 
cent of the total quantity of apples, potatoes, 
cabbage, onions, tomatoes, strawberries, 
cantaloups, and peaches shipped each year. 

Tn the fout- years from 1906 to 1909, 
inclusive, 195,864 cars of these products 
were received at New York terminals. 
This in a yeurly average of 48,838." These 
quantities do not include the vegetables 
brought into the city by trucks. 


Coal-Mine Explosions 


“THE power lines that supplied one ofthe 
mines in the Pittsburgh district needed 
repair, and it consequence the mine shut 
down over Sunday.F In the meanwhile the 
lines were repaired. As soon as the power 
wwas restored the ventilating fan was turned 
fon, and shortly afterward the switch that 
controlled the underground sections was 
thrown in, There was a deafening roar— 
‘the gases in the mine had exploded! 

‘The cause of the explosion will always 
remain a mystery. But it seems probable 
that short cireuit on one of the lines 
caused a spark when the power was 
switched on. The gases that had aceumu- 
lated while the fan was not in operation 
readily ignited. 


Keeping the Subway Dry 


USDERGROUND passages are always 
difficult to keep dry. Water from 
various sources seeps in. In New York a 
large sum of money is spent yearly to keep 
the subways dry. Automatic electrically 
driven pumps are used, 

Water that leaks in collects ina sump 


which is provided with float switches. 
‘When the water in the sump passes a cer~ 
tain level, the float switch closes the 
‘lectrie circuit and the motor is started. 

‘Where the subways pass under the river, 
‘emergency motors connected to high- 
‘capacity pumps are used to prevent flood- 
ing. These pumps are also automatic in 
their operation, 


Earthquakes in Panama 


FOUR hundred and. ity-seven earth: 
‘quakes were recorded by automatic 
instruments installed in the Canal Zone 
from 1906 to the and of 1909. This i not 
Northern city like New York has its 
tremors every year, although they are tov 
slight tobe felt. 

The most important disturbances, ax 
far as the Isthmus of Panama and’ the 
Canal are concerned, are those that 
originated Jess than two hundred miles 
away; but these no one noticed, 


Tin, an Abused Word 


IN isn loosely used word. Sheet 

‘metal of any kind is usually referred to 
‘as tin-—from “tin” cana to “tin” linaios, 

Pure sheet tin is not in general use, and 
never will be, because the metal ix not 
abundant enough. ‘The tin cans used to 
hold food-atufls are really: made-of shoot 
iron. Iron itself rusts when exposed to, 
oxygen. Tin i not alfected in this way’, 
‘To make sheet iron eans ante to use, they 
aare immersed in a bath of molten tin. 
In this way a thin film of tin is eaused to 
adhere to the iron, protecting it from rust, 

‘At present tin sells for about ton hundred 
and fifty dollars a ton. If eans were made 
of tin, they would be too expensive for 
general use. 


The Poisons of Animal 


MORE, prorress has been made in 
studying plant poisons than animal 
venoms, obviously because plants are fixed 
and cari be gathered in great numbers. 
‘As many as twenty thousand serpents had 
to be captured by a single explorer in order 
to obtain enough venom of the species to 
make all the analyses required. Similarly, 
the extmination of bee poison means the 
‘capture of 200,000 bees and the isolation 
of their venomous juices. 

As a result of these modern researches, 
it is now concluded that there are two 
great classes of animal venoms—those 
that contain nitrogen, and those that are 
free from nitrogen. ‘There is a close re- 
‘semblance between non-nitrogenous plant 
and animal poisons. Cantharides (“Span- 
igh fly") is found in a few buge and in 
‘some plants. Some serpent poisons. find 
their chemical counterpart in plants. 

Tt has been proved that animal poisons 
do not belong to a new class of chemical 


compounds. Some day they will be made 
artificially in the laboratory for medicinal 
purposes. In some snakes @ venom is 
found, for instance, that has an effect on 
the heart like that of digitalis. 


Making Garbage Profitable 


[thers aye of strenuous conservation 
New York city’ calmly spends three 
million dollars a year for dumping five 
million dollars’ worth of garbage into the 
fea, And yet, methods of garbage redue- 
tion have been improved until now it is 
possible to obtain a high percentage of 
valuable products from garbage. 

It will yield at least four per cent of 
srrease und fifteen per cent of tankage. At 
resent prices grease is worth about foar- 
‘een cents a pound, and tankage is worth 
fifteen dollars a ton, 

If New York would build a reduction 
plant, garbage would become profitable, 


Oil from Corn 


PEW poopie know that corn contain ot 
‘A valuable cooking oil is now being 
recovered from corn. it is really a by- 
produet of the manufacture of certain 
stable corn products. 

‘With the great corn crops in this country, 
tremendous quantities of corn oll can be 
manufactured. This oil is a very good 
‘substitute for cottonseed oil. Many bak- 
fers now use cottonseed oll because the 
production of corn oil fluctuates. 


How Lightning Kills 


NUMBERS of cases of death by liht- 
ning have failed to reveal any direct 
‘effect of the passage of an electric current 
through. the human body. The evidence 
indicates that death was caused entirely by 
shock. ‘The reault is psychological rather 
‘than physical, the shoek inducing heart 
failure or other organic disturbances. 
Sometimes strokes have been fatal to a 
‘mother although the child in her arms was 
‘unharmed, Persons under the influence of 
‘8 drug oF intoxicated soem to escape. ‘This 
eons to indicate that the psychological 
element is an important consideration. 


Making Soles of Rubber 
IHERE are about one thousand shoe 


their average daily output of shoes is rated 
fat more than two million pairs. What a 
hhuge supply of leather is demanded, if all 
fof Uhewe shoes are to have leather soles! 
Rat in the past five years attempts have 
been made, with more or less success, to 
find a suitable substitute for leather. Soles 
imude of fiber and rubber, molded to the de- 
sired shape, give tho most promising results 

Tis estimated that there will be a daily 
demand for at least 636.466 pairs of 
rubberized soles, ifthe desires of the public 
aro-met by enterprising manufacturers. 
Only about three and one half per cent of 
this demand is now being met. 

Various fiberized soles have already 


demonstrated their worth, both in army 
and in civilian life. The man who would 
walk on a smooth roof without slipping, 
‘who would climb rocky ledges, and who 
‘would find comfort in walking can testify 
to the value of the composition sole com- 
pared with that of leather. 


Noxious Gas in Mines 


WHEN an explosion occurs in. x mine, 
there is often the urge of immediate 
rescue of men who have been imprisoned 
Following the catastrophe, some parts of 
the mine. become choked with noxious 
gases, and through. these the dangerous 
trail of the investigating party may lead. 
Ttis, then necemary to equip the men with 
an oxygen-breathing apparatus, and the 
‘maximum distance that: can be traveled 
with the hest supply t five thousand feet 
‘That is, one can trayel safely two thousand 
five hundred feet-and-back on a level 
stretch unencumbered by obstructions. 
Bat danger lurks for the men who try 


‘oxygen will permit. 
recently ‘killed “in trying to travel two 
thousand four hundred feet. on-a supply 
of oxygen that was intended for a duratibn 
of forty-five minutes. The slope dow 

whieh they lugged the forty-pound ap- 
paratus had a twenty-five-degree incline. 
They probably made good time going 
down, but the climb back with thelr heavy 
‘outfit was too much and the supply’ of oxy 
en was exhausted before they could reach 


Are There Other Universes? 


JS, there one great niverse at least ten 
times larger than was formerly believed, 
or are there numbers of island universes 
‘imilar to that to whieh the sun belongs? 
Astronomers are seeking the answer. Some 
contend that the Milky Way contains 
virtually all of the stars, star clusters, and 
etiulae, forming a gigantic circular disk 
130,000 light-years across and 3000 light- 
years thiek. “Light travels 186,000 miles a 
‘second, so that a “light-year”” is an enor- 
‘mous distance. 

Modern investigation seems to indicate 
that there is a galaxy of stars ten or more 
times larger than the Milky Way, and that 
beyond this galactic universe can be dimly 


tems. These distant universes are #0 
remote that only a mere trace of them ean 
be discerned. 


Fruit Butter by Vacuum 


WE ae all more oe less farsitiar with 
apple butter; but apricot, peach, 
‘quince, and grape butter are known only to 
those of us who have lived abroad. Faro 
pean immigrants coming t> this country 
hhanker after these fruit butters. and the de 
mand for them has led to the development 
of a new vacuum process for making them. 

Undersized or overripe fruit is used for 
the purpose. It is washed, crushed, pitted, 
‘and then sent on to finishers, who remove 
‘the skins and tough fibers. ‘The resulting 
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pulp is diluted with water, and is pumped 
into storage-tanks, whence it is fed to 
spherical vacuum-tank. 

‘The tank is filled and then closed. Steam 
coils within revolve and agitate the watery 
pulp, while small brushes attached to the 
coils scrape the bottom to prevent burning 
Because of the heat the water constantly 
evaporates and the butter forms. The 
vapor passes off through a pipe at the top 
of the tank andthe butter is drawn off at 

ye bottom, 


The Crows in Oklahoma 


HE cawing black crows prevalent in 

Oklahoma during the winter have 
recently heen the subject of extensive in- 
vestigation to determine the extent of the 
damage they do, 

Tt was found that during the fall and 
winter months the birds feed principally 
upon grain, peanuts, and pecans, when 
these are avallable. At other times animal 
‘offal, weed seeds, and inaects are their diet. 
Te is estimated that at least ten million 
‘crows remained in the state during the win- 

1d that one bushel of grain. 


‘This makes a grand total of $1,200,000 
loss in grain during the winter months. 

‘A number of methods of getting rid of 
the birds have been contemplated, one of 
which is shooting them as a winter sport, 


On Which Side Do You Sleep? 


CCORDING to Profesor Hans Guen- 
ther, 28.5 per cent of us sleep on the 

right side, 22 per cent on the left side, 

14.5 per cent on our backs. When we lie 

prone on our abdomens, it is, as u rule, 

because we are sick, The eame holds true 

{for other unusual positions. 

‘Why do mont of us sleep on the right 
ide? Probably because the stomach can 
‘empty iteelf better in that position, 

If the habit is formed of sleeping on one 
side, it is probable that in time the body will 
love some of its symmetry. Barbers know 
that the growth of the hair on the head 
‘and the chin is retarded on the sleeping 
‘ide, presumably by pressure. 


A Prehistoric Niagara? 


ENGINEERS conducting the work of 
‘excavation for the new Welland ship 
ccanal have unearthed what seems to have 
‘been a prehistoric Ningara. ‘The ledges 
that have been uncovered in a width of 400 
{feet are in steps of about 26 feet total drop. 
‘Then for one hundred feet the rock has 8 
sharp downward slope to what must have 
been the brink of the ancient waterfall 
just seventy-five feet helow the erest of the 
uppermost ledge. At thia point the great 
current Jeaped into & chasm hundreds of 
feet below. 

Unmistakable signs of wearing through 
the action of water are indicated by the 
surface of the rock. Ror countless een- 
‘uries this prebistoric Niagara must have 
feat its passage from Lake Brie to Lake 
‘Ontario, and then for countless years must 
have remained buried under the aceumu- 
lation of ages. 
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Multiplying Man’s Power by Machinery 


This automatic lathe, 
with one setting up of 
pair of magazine 
tool holders, will rake 
‘as many cuts as would 
five machines with but 
fone cutting-tool each 


for the flanges of loco. 
‘motive of car wheels 
‘will protect them and 
the rail from excessive 
‘wear roundingeurves 


With this taybot cutter one man can do the 
work of twenty-five men cutting off staybolts 
‘with chisels and hammers. Iman hour # will 


fectly balanced and. ts position can’ be 
changed by a touch of the operator's hand 


7 


‘Two men operating this dump- ‘What the yard locomotive is to 


Ingtruck of forty-three cuble This electrically actuated routing machine the freight-yard of a railroad, 
feet capacity handle ‘as ouch sguployed for, cutting the grooves for steps. truck ke “hat shown in thi 
fs ‘given time as war shelving, window frames, and other purposes. pcture ie to the factory, shop, 
formerly handled by sis labor: Te does as much work in a given time aso De freight depot. Tt is strong, 


rs, cach using u wheelbarrow small army ‘of men with saws and chisels easily operated ily foot 
‘with four cube fet capacity = roof ed will haut big loads 
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Do You Own a Car? 


There is always something 
everywhere inventors are 


Te seems almost incredible 
the stall caterpillar 


(Carry a, sruall_ horseshoe 


Ihave o sparie-piug cleaner 
Put the plug against the 
opening of the tube and : = 
shake ft 


‘cant are now introducing modern tank stations, ‘Sumer a tide more than $25,000 
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Find New Ideas Here 


new in the automobile field; 
contributing novel features 


This far belt_ is 


sand metal bear the 
‘train of the pull, 


‘A tool chest that 
fn the “running 


‘This picture shows a new tice 


cenforts of home, including sleeping vuleanizer’ recently placed “on 


2 


automobile. pened, its then, pantry, and sitting room, the market. Tes construction fs 
oor, supported by braces, forms sod in this automobile equipped for Tunsually si ‘the appa 
fa convenient work-table overland tours 


ehtective and durable 


automobile lock fs 
‘Gosed, ie fastens the gear in 
feverse portion and clan 

oa the emergency bee Sates 


| 


‘With this hand reamer you can true up the bearings of 
‘your crankshaft on the Foad if necessary 


An Emergency Reamer 


VERY automobile repairman has a demand for a 

portable tool with which crankshaft bearings may be 
trued up in an emergency in the ear or on the bench. 
‘Truing up a set of crankshaft bearings by turning on a 
lathe is a more costly and slower method. 

‘The hand reamer shown in the illustration consists of a 
handle and split locking-ring in which the cutting tools are 
inserted. 

Its maker claims that with the tool an average 
mechanie can true up a worn or out-of-round crankshaft 
bearing to within an accuracy of less than one thousandth 
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Watermarking the Radiator 


MONG the newest innovations in the marking of 
automobiles for identification is a “watermarked” 
radiator. The process by which the watermarking is ac- 
lished was invented and patented by L. G. Hanmer, 
of New York city. The watermarking is done by increasing 
the size of certain predetermined celle in the radiator by an 
expansion process after the cell structure has been as- 
sembled ready to be dipped into solder. This difference 
in the sizes of the cells gives the impression of the light and 
dark celle that make up the trademark or monogram. In 
the actual expansion of the cells, only the front half inch or 
50 of the cells is ex- 
panded, the remain- 
der or back half of 
the radiator struc- 
ture being entirely 
homogeneous. 

Undercertain light 
conditions and from 
certain angles, the 
watermark is searce- 
ly discernible, while 
under other ‘condi- 
tions it appears very 
clearly. 

One is enabled to 
judge for himself of 
this alternate visibil- 
ity and invisibility of 
the watermarking by 
moving the illustra- 
tion quickly from one 
angle of vision to 


aa em 


Have your radiator front marked like 
the one shown heve to make your auto- 


of 


inch in approximately. twenty minutes. 


Saving Time in Coupling Tractors and Trailers 


N the four-wheeled trailer the entire 

trailer load is carried on the four 
trailer wheels, with none of the trailer 
Jond supported on the framework of 
the pulling vehicle, as is the case with 
the two-wheeled semi-trailer. 

‘The loss of time in connecting the 
four-wheeled trailer has occurred in 
backing the truck up to the trailer, so 
that the bolt or jaws of the connect 
ing drawbar might fall or lock into 
place. ‘This operation has required two 
‘men, the truck-driver to back up his 
truck, and a helper, to guide together 
the drawbar attached to the trailer 
with the locking member on the truck. 
‘There was always danger of the helper 
being mashed be- 
tween the rear end 


is a lever pivoted to one side of the 
truck frame at the rear. The length 
of the lever is such that when it is 
swung toward the center of the truck, 
it carries whatever is fastened to it 
directly into the jaws of the waiting 
coupler. 

Instead of having to back his truck 
to within an inch or two of the forward 
end of the trailer drawbar, and then 
have a second man make the connec- 
tion, the driver merely backs his truek 
to within twenty inches of the proper 
coupling distance. Then he dismounts, 
places the front end of the drawbar 
coupling link over the stud at the end 
of the pivoted lever, returns to hix 


aamther at different moblle more atractive snd easier for 
distances. vee 
seat, and backs his truck, ‘The lever 


automatically carries the coupling 
link into the jaws of the coupler on the 
truck, which lock. ‘The lever is thrown 
free from the coupling and held out of 
the way by a spring. 

The whole operation may, be com- 
pleted in about two minutes’ time by 
the truck-driver. 

While the ability of any wheeled or 
‘other vehicle to pull more than it ean 
carry is well known by the every-day 
examples of the railroad train or the 
tug-boat, the application of this. prin- 
ciple to the motor-truck and trailer hax 
not always worked out satisfactorily 
because of theloss of time in connecting 

and disconnecting. 

‘This problem has 


of the truck and the 
front end of the trail- 
er if the driver were 
careless or there was 
any misunderstand- 
ing as to signals. 
Both of these ob- 
jections ean he over 
come by the adop- 
tion of a new form of 
safety coupler, as 
shown in the ac- 


been solved in the 
ease of the semi- 
trailer by the adop- 
tion of the self-cen- 
tering fifth wheel and 
similar devices. It 
was not, though, 
until the’ advent of 
this new coupler that 
any apparatus had 
been devised to cut 
the loss of time in 


companying illustra- 
tions. The new fea- 
ture of this coupler 


connecting and dis- 
connecting a four 
wheeled trailer. 
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This Oil-Cup Works Automatically 


NE of the latest designs in oil-cups is automatic in 

‘operation and yet occupies no more space than the 
‘ordinary grease- or oil-cup. ‘The cap is hinged, not tothe 
side of the cup, as might be expected, but to a central 
valve inserted in a cup-shaped piston. 

In outward appearance the cup is much like any 
other. Ax soon as the cap is removed, the difference 
becomes apparent. 

When the cap is opened, the 
piston is forced upward by a coil- 
spring underneath. ‘This unseats 
the center valve and permits oil 
tobe injected into the space below 
the piston from an ordinary oil 
squirt-ean, When the cap is closed, 
the piston is forced downward 
‘against the compression of the 
spring by the center valve by 
reason of its being hinged to the 
cap. This forces the oil down into 
the bearing to be lubricated at a 
pressure of between two hundred 
nd three hundred pounds to the 
‘square inch, or sufficient to force 
all foreign matter from the bearing. 

‘The oil is automatically fed 
through the center valve by a felt 
wiek at the rate of a few drops a 
day, thus assuring constant lubri- 
cation, even though the cup isnot 
touched from the time it is first 
filled until it has become empty. 


the cap is opened, 
‘When closed, it 
he bearing 


The Paving Machine with 
Caterpillar Traction 


‘HE latest adaptation of the cater- 

pillar type of creeping tread to a 
commercial product is on a street 
paving machine. Because the creeping 
tread is interchangeable with the 
ordinary wheel traction, the machine 
‘takes on a dual purpose in that it can 
‘be used in countries having alternate 
dry and wet periods, 

‘The change from one form to the 
other may be made readily. 

‘The creeping tread is of the tri- 
angular type with three wheels inside, 
two at the ends and one in the center at 
the top, where it serves as a tightener. 

‘The triangular shape of the treads 
permits the bucket to swing 
‘lose to the machine with- 
out coming into 
contact with the 
treads, 
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A Convertible Automobile Body 


PROMINENT English aviation expert has developed a 

unique type of convertible automobile body. ‘This 
body is simplicity itself. Aside from a folding top, the rear 
quarters of which are closed, it has a three-section glass part 
that completely encloses the sides of the body, when un- 
folded. This glass portion folds into the space of the center 
section, just as the familiar triple mirror does, and then the 
three plates swing down into a compartment provided for 
them in the side of the body between the doors. When 
unfolded, each glass panel fastens securely in its respective 
position, the side sections to the doors 
and the central part to the top. 

Itis claimed that the transformation 
from open to closed form or rice versa, 
ean be accomplished in about sixty’ 
seconds. 


The Tool that Tightens 
Anti-Skid Chains 


OMETIMES, when a motorist has 
put his anti-skid chains on the 
tires of his car, he finds it a most 
difficult matter to close the two ends 
of the chain without getting out every 
screwdriver or pair of pliers he has in 
his toolbox. ‘This is because the chain 
must be stretched evenly around the 
tire and fitted fairly snugly before the 
snap fastener can be closed. 

‘The new tool shown herewith was 
designed for the very purpose of mak- 
ing this task easier. It consists of a 
handle with two pivoted jaws at one 
end, The ends of the chains are 
slipped into the slots in the ends of 
the jaws, and the handle given a 
twist, when the two ends of the chain 
are brought together for easy attach- 
ment. 

‘Aside from this use of the tool, the 
curved end of the handle may also be 
employed to remove a tire-casing from 
its rim. 


‘The rapid rise in temperature causes the thermostats to ring 
aa bell before a fire in the room gains a dangerous start 


Trapping Fires Automatically 


GES ago primitive man worshiped fire. In the 
world to-day there are the remnants of a fire- 
‘worshiping race, but to the civilized world fire is both a 
blessing and a curse, When it 
gets beyond the control of man, 
it is a demon of destruction. | 
‘Ten thousand lives and $250,- 
000,000 in property are annu- 
ally sacrificed to the fire demon 
in the United States. Another 
250,000,000 is annually spent 
to keep tp the necessary appa- 
ratus to fight fire, 

Axspark, searcely 
visible, may start 
a conflagration 
that will sweep 
away a whole 
city. “A fire de- 


the alarm would 
vnable a quart of © 
‘water to accom- 
plish what scores of powerful streams 
from the hose might fail to accom- 
plish a few hours later. 

An automatic fire-alarm that works 
upon the principle of the rapid in- 
crease in temperature due to a fire in 
the room, instead of depending upon 
sufficient heat to cause the fusion of 
soft metal alloys, has proved itself 
valuable in giving notice of a fire 
before it gets beyond its easily 
extinguishable stage. Ordinarily a 
fire-alarm depending upon alloys, 
soft solder, bimetallic compositions, 
etc., requires a rise of temperature of 
from 110° to 250°, By the time a 
fire has raised this degree of heat it 
isan agent of destruction, 

With the instrument shown here, 
the burning of a newspaper in a room 
having a floor space of five hundred 
square feet is sufficient to cause the 
alarm to be given. It operates the 
instant the air close to the ceiling be- 
comes heated at the rate of 4° F. 
minute, 
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Insulator in the Dark—Conductor in 
the Light 


1N insulator is a substance that will not permit the 
passage of an appreciable amount of electric current. 

A few substances are perfect insulators in the dark, but 
when light falls upon them, their electrical resistance 
changes rapidly. In some instances, current is allowed to 
pass with perfect ease. Such substances are said to have 
photo-electrie prop- 

erties. The element 
selenium has very 
corre> marked photo-clec- 
trie properties. When 
it is caused to form 
part of an electric 


soeere 


EYE Greuit, no. current 
al will flow while it is 
in the dark, Imme- 
diately a light fails 


upon the selenium, 
its resistance is low- 
itrat ered and current 
flows. Advantage 
hhas been taken of 
this property in the 
perfection of burglar 
alarms and the 
transmission of pho- 
tographs over wires, 


‘The light-sensitive thallium pigs thin 
Sempre. i mqunted “in @ een discovered that 
Simitive than selenium “and is far more sensitive 
Should’ prove of great value photo-electrically 
in mudying faint variable stars = than selenium. 


This substance has 
been called thalofide. “It is composed of the ele- 
ments thallium, sulphur, and oxygen. Tt was dis- 
covered by T.’ W. Case, a physicist, living in 
Auburn, New York. The thalofide ix mounted on a 
quarts disk and placed in an evacuated red glass 
bulb. So sensitive is this cell that its electrical 
resistance will drop fifty per cent when it is exposed 
to a light source of one candlepower at a distance 
of one foot. If its resistance were ten thousand 
ohms in the dark, it would fall to five thousand upon 
‘exposure to this ‘small amount of light. 


Harnessed to His Car, 
He Won't Fall Off 


F you area trolley-car traveler, you 

will appreciate the hardships and 
Tisks of a conductor's lot. He must 
climb around a step full of people to 
collect his fares, hold on by one hand, 
and constantly run the risk of being 
thrown off. 

But John Udall, of Weston, On- 
tario, has invented a protective har- 
ness ‘that should do away with the 
dangers of a conductor's job. This 
harness is strapped around the con- 
ductor’s body and then attached to a 
chain. 

The chain has a small carriage 
at its upper end that moves in 
tracks, As the conductor walks 
along the step the chain moves with 
him, 

Should he be hurled off the step, 
he will swing at the end of the 
hain and remain unharmed, 
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How to Build an Icemobile 


Make your iceboat independent of the fitful power of the wind 


HE ice-yacht is in its element in a 

brisk wind; when the air is calm 
{it has to remain at a standstill. ‘That 
is the one disadvantage of sail-pro- 
pelled oats operating upon either 
water or ice. But for the man who 
ean procure a small engine, the 
freakishness of the elements can be 
discounted, and high speed attained 
upon the fco—"blow high, blow low.’ 
Independence from atmospheric con- 
ditions adds to the pleasure derived 
from this sport. 

A typical ice-boat body is used for 
the foundation of this icemobile and 
tan air propeller is utilized to drive it. 
‘The air propeller is used for many rea- 
rons: because it eliminates the problem 
of traction upon the ice, gear-shift 
and differential complications, anc 
offers a simple means of driving direct- 
ly from the engine. With a propeller 
of suitable proportions and an engine 
capable of giving sufficient speed, 
ratich exhilarating sport may be en 
joyed on smooth ice. 

‘Common sized lumber and standard 
fron pipe, as well as the standard 
Ford supplies and specifications, are 

ied to be used throughout. "This 
means that the cost is kept low and 
parts ure readily obtainable. The 
engine is the only costly part. But if 
the second-hand automobile market is 
watehed closely, engines possibly past 
Toad usefulness may be purchased at 
a trifling cost. They may be used 
this craft to advantage, in spite of 
small defects that would render them 
undesirable as automobile engines. 
Of course, the better the engine, the 
better the results. 

The drawings are made to the 


By L. B. Robbins 


specifications of a Ford engine, but 
any other engine may be used. The 
engine-bed and power-transmission 
arrangements will have to be altered 
somewhat. “However thin is not difi- 
cult. 


is best to purchase the propeller, 
as most amateurs will find it a sur- 
prisingly difficult task to make one. 


The Backbone 


‘This is the foundation of the entire 
craft and also serves as the engine- 


‘The main part is composed of two 
lengths of clear spruce or white pine 
15 ft. long, 8 in. wide, and 2 in. thick. 
Five ft. from one end, taper the two 
pieces down to the opposite end, 20 
they measure 4 in. wide. 

Next insert a piece of clear grained 


FRE Don't you think that the teemo- 
TT ble, of which two views are bere 
shown, would make a trim ttle craft? 


oak or ash 20 in, long by 3 in. wide by 
2 in, thick between the two S-in. ends 
of these backbone timbers, and secure 
it by two 8-in. lag-bolts’ inserted 
through the sides of each timber. 
‘The oak piece should come flush with 
the bottom edges of the long timbers. 
Reenforce their union by bolting « 
metal plate to each piece at both sides 
(underneath). ‘This is shown in Fig. I, 
and leaves a space for the radiator & 
in. deep. 

Five feet in the rear of this front 
cross-piece insert a second piece A 
20 in. long and 8 in. wide, fastened by 
Jag-serews in the same way. 

Now cut out a wedge-shaped picco 
of hard wood 2 ft. long and of suitable 
shape to fit between the 4-in. ends of 
the two sides when they are sprung 
together against it in the rear. ‘The 
small end of the wedge should be 
about 2 in. thiek. Bolt the sides to it 
as shown. 

‘Three feet back of timber A insert 
a third piece (B) of hard wood 8 in. 
‘wide and 2 in, thick and long enough to 
spring the sides out in a gentle curve 
toward the rear without forcing them 
apart between the two front cross- 
pieces forming the engine-bed. Use 
lag-screws to fasten this also. 

Bore a 1-in. hole in the wedge block 
18 in. from the rear end for the rudder- 
post to rotate in. 

Next build a platform of matched 
boards 5 ft. long and 3 ft. wide upon 
the rear of the backbone. Lay this 
lengthwise and support it by three 
cross-timbers of 2 by 3 in. mortised 
into the top edges of the backbone 
timbers so as to lie flush with their 
top edges, The rear end of the platform 
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bears against the forward end of the 
wedge. 

‘The cross-plank is a support for the 
forward runners, and is composed of a 
piece of lumber similar to the stock 
used in the backbone. Tt is 8 ft. long, 
8 in, wide, and 2 in. thick, The runner 
‘guides at each end consist of two blocks 
of 2 by 4 15 in. long bolted to the 
under side of the cross-plank with 
carriage-bolts. (See Fig. 2 and side 
elevation.) 


Bore a hole through the 


Study the illustrations, Figs. 1 to 6, 
‘carefully for the details cf construction 
‘of the frasiework bearin the engine and 
Of the method of attaching the runners 


center of the blocks for the pivot bolt 
in the runners, Insert a strong eye- 
bolt in the rear edge of the cross-plank 
close to each pair of runner guides. 

‘The two forward runners are made 
of oak 30 in. long, 4 in, wide, and 115 
in, thick. The forward end is shaped 
similarly to a sled runner, and the 
bottom is shod with half round strap- 
fron. Bore a hole, to match that in 
the guides, in the center and 1 in. 
from the top edge. Pivot them to the 
apace between the guides with 5s-in. 
bolts, locking the nuts. 

‘The steering runner ix of similar 
dimensions and construction, except 
the mounting. The hole is bored 2 in. 
below the top edge, and is pivoted 
between the legs ‘of a U-shaped 
wrought-iron hanger. ‘This can be 
made by any blacksmith. Use o 
‘44-in. bolt for pivoting. Drill a 1-in, 
hole in the shoulder of the hanger, and 
insert a L-in. steel bolt to act as the 
rudder-post. Square the top end of 
this bolt about 2 in. down to take the 
tiller. ‘The rest of the assembly is 
shown in Fig. 3. Insert it through 
the hole in the backbone and take up 
on the adjustment until the rudder 
turns easily but not loosely. The 
spring shown tends to keep it at a 
tension and to some extent acts as a 
shock-absorber. 

The tiller consists of a piece of oak 
2 ft. long, 4 in, wide, and 1 in. thick, 
with a square hole in the center to fit 
over the squared end of the rudder- 


post. This is held in place by a large 
cotter-pin inserted through s hole in 
the post. Provide two holes in the 
ends of the tiller for the steering-ropes. 

‘The body is assembled by clamping 
the eross-plank to the front cf the back- 
bone by means of four strap-bolts, 
as shown in Tig. 4. The plank is set 
under the backbone, the center of the 
plank coming 20 in. from the front of 
the forward cross-piece of backbone. 
Use washers and nuts under the plank, 
and take up on these oceasiorally so 
no undue play will occur. Place two 
wire stays with turn-buckles between 
the ends of cross-plank and the sides 
of backbone as shown. Theee should 
be tightened occasionally. 

Place a dashboard, made of oak and 
braced as indicated, just forward of 
the front end of the platform. This 
is used to support a wind-shield of any 
desired style and as 8 support for the 
steering column, 

Two bucket seats of conventional 
design can be placed upon the platform 
staggered as shown, so the driver will 
be slightly forward of the passenger. 
‘These can be tipped slightly back if 
Cesired. 


Engine-Bed and Power Plant 


‘The engine-bed is composed of the 
forward portions of the backbone 
timbers and the end cross-piece. The 
dimensions are shown in Fig. 5. 
‘This is the right size to take a Ford 
engine without alteration. ‘The two 
side supports bolt to the frame 31 in, 
from the front, and the front support 
bolts to the front cross-piece together 
with the erank bearing. 

Remove the engine from the chassis, 
and cut off the drip-pan just behind 
the forward support. First mount the 
radiator between the cides exactly as 
it was in the chaseis (Fig. 1). ‘Then 
set the encine in place on the bed. 
Strap the crank-bearing (Fig. 1) to the 
cross-piece in the exact center, and 
include the forward engine support 
with it. Then bolt down the side 
supports, using bolts to ro through 
the timbers and bolt underneath. 
Next, set up the dash, 31 in. back 
from’ the inside face’ of radiator. 
Support this by two triangular sides 
of sheet iron (as shown in the side- 
elevation sketch) to hold it rigid as 
well as to protect the engine trans- 
mission. Secure the top of the radiator 
to the dash with the tie-rod. 

‘All other engine installations are 
made just as in the original chassis. 

Remove the universal joint and 
alter it as shown in Fic. 6. This 
consists of cutting off the shaft- 
housing and shaft just below the drive- 
shaft bushing. About 2 in. of shaft 
shonld project from the housing. 
Place on a thrust bearing a suitable 
sprocket, and secure with a loek-nut. 
Before doinz this, however, cut a hole 
in the center of timber A in line with 
the drive-chaft in the engine trans- 
mistion, and then set the universal 
joint back in place. olt it to the 


o 
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timber through the holes in the 
housing shoulders formerly occupied 
by the rear radius rods. Take eare that 
the sprocket runs perfectly vertical 
and at right angles to the engine-thatt. 

The propeller-shaft runs in a frame 
mounted directly over the engine 
(sig. 7). This is made of 1-in. iron 
Piping, and can be either made square 
by joining the sections by elbows or 
can be made more upright by using 45° 
conne-tions. This is optional. ‘This 
frame supports a length of 13-in, 
pipe renning horizontally and directly 
over the engine, Inside each end of 
the pipe is forced a shouldsred bushing, 
1 in, inside diameter. A pair of metal 
collars fit around each end of the 
Fipe and also hold the flattened ends 
of the standard ends between them, ao 
shown. Bolt the collars and frame 
ends together. Insert an oil-cup in the 
top of each top collar and extend it 
down through the bushing. ‘The 
length of this pipe and height of the 
standard will depend upon the length 
‘of the shaft and the length of the pro- 
peller. 

‘The propeller mounting is shown in 
Fig. 8 and need not be described 
in detail. The end of the shaft sup- 
porting the propeller must be squared 
and have s shozlder back of the rear 
isk of the mounting. Between the 
rear disk and the bushing is a thrust 
bearing. ‘The nut on the end of the 
shaft must be cecurely locked. | Use 
six bolts to connect the disks." They 
must be long enough to pass through 
tho hub of the propeller. 

‘The shaft must be of a length to 
allow the propeller to clear the radiator 


by at least 3 in. and to allow the 
eprocket on the opposite end to come 
Cirectly over the sprocket on the en- 
cine-shaft. The propeller-shatt is 1 in. 
in diameter. 

When the shaft, bearings, and stand- 
ard are all assembled, bolt the sides 
of the standard to the sides of the 
engine-bed, as shown, being. careful 
to get the propeller-shaft in exact line. 
Also be sure that the shaft is high 
‘enough so that the propeller tips will 
clear any obstructions. 

Use sprockets and chain heavy 
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Building a home or a factory is every bit 
as hard us building a derby hat. 

But man, while content to pay for the 
hatter’s skill, has a lurking desire to plan 
his own structures, to play the roles of 
architect and director of construction. 

‘And s home made building is generally 
bout as dashing as a home made hat. 

Interesting, to get out pencil and ruler 
and to cover sheet after sheet with designs 
‘after our own ideas. But an expensive 
diversion. Cheaper to line up a set of 
Bohemian vases and throw rocks at them. 

It’s ashock to finish the house or factory 
and find we've forgotten a point in fire pro- 
tection that costs n thousand dollars to fix. 
‘There are pitfalls, discouragements and re- 
morse for the average owner who builds 
aloe. Enter the old adage, Cobbler, 
stick to thy last.” 

‘At a small fraction of the cost of our own 
ill-starred experiment the best engineering, 
brains in the country will work for us. ‘They 
will do the job and do it right, down to the 
Inst electrie light and switch. 

‘Whether it be a home where artistry, 
building skill and liveability are to be fused 
into one; whether it be a problem involving 
most specialized department in a technical 
industry—the architect and the engineer 
Dring a seasoned and unbiased judgment to 
the task. 

‘After all, how much better to set two 
minds at work on the problem—one the 
architect or engineer, and the other yourself 
—each contributing to the solution. And 
this is aside from the economy of it. 


estern Electric 
Company 
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enough to bear the load and keep them 
well lubricated. 

Use a propeller between five and six 
feet long, and choose sprockets geared 
totum it about 1500 r.p.m. when the 
engine is turning over about 1000 
rp.m. Any further increase in the 
speed of the engine will tend to rack it. 
Furthermore, greater speed -of the 
propeller is dangerous. 

Mount the propeller on the shaft 
and test for alinement to make sure 
there is no side play or wabbling due 
to shaft looseness. ‘This may be ad- 
justed by tightening or loosening the 
hub bolts as required, tightening all 
‘when the propeller turns true, 


Controls 


‘Mount a gas-tank inside of the 
‘engine dash and connect it with the 
carburetor. The steering-wheel and 
ost of the car can be used as shown. 
Run the post through a hole in the 
dash and through another in the 
timber B, Two diagonal blocks, made 
by sawing a short 2 by 3 ‘across 
diagonally, and nailed to each side of 
the timber, give a bearing for the 
retaining washers as shown in Fig. 9. 
Run the steering-ropes (or wires) 
through the sides of backbone over 
pulleys and connect them to an up- 
Fight on the steering column (Fig. 10), 
This will turn the eraft to the left 
when the wheel is turned to the left, 
similarly to a ship's wheel. 

Fig. 11 shows the brake. This is a 
supplementary piece of steel riveted 
‘or welded to a brake-lever mounted on 
the side of the backbone near the driv- 

's seat. Connect this brake-lever 

a small iron rod with the o 
operating the clutch of the engine. 
By removing the ratchet from the 
forward one, the action can be con 
trolled by the rear one. When pulled 
back, it forces the brake into the ice 
and at the same time pulls out, the 
clutch, running the engine free. ‘This 
‘method is used in starting 4o the pro- 
peller will not revolve when the engine 
starts. When the driver steps aboard, 
he releases the lever easily, and the 
cluteh engages, turning over the pro- 
peller and gradually pulling the craft 
under way. When he wishes to stop, 
he pulls upon the brake-lever, dis- 
engaging the clutch, and brings the 
craft to a halt by digging the brake 
into the ice. 

Spark and throttle controls ean be 
used as usual by extending the control 
rods to the wheel. 

Searchlights can also be used if 
desired with a switch at the wheel. 

‘When starting the engine, make 
sure that the brake is set so no acci- 
dent may occur through the suddenly 
revolving propeller. Use the icemobile 
on a large expanse of ice where the 
most enjoyment can be had by long 
runs. Since it is eapable, under good 
conditions, of attaining good speed, 
a'small lake would not offer adequate 
opportunities. 

‘Make turns slowly and use the full 


THE 
TEACHES TRADES | 


December, 1920 


ARMY 


Army Automotive School 


x 


Army Motion- 
Picture Studio 


I Your JoB as good as you 
want? Or does it take all your 
time to earn a living—with no 
chance to learn something better 
or see new places or faces? 

In the army a man can learn to 
be a mechanic, a carpenter, a 


painter, a scientific farmer—a 
skilled man in almost any occu- 
pation, 

While he’s learning, he’s earn- 
ing a good living—and he gets out 
of the old rut and into new, broad- 
ening surroundings. 


EARN, LEARN anv TRAVEL 


It pays to put 
Underwear 
money 

into “Hanes” 


—bigger value 
longer wear 


‘OR years “Hanes” winter underwear for men.has proven 

itself to be the national underwear standard; its sales 
exceed any elastic knit underwear! Its popularity extends 
from coast-to-coast! 


“Hanes” wins on merit! It is not fancy underwear, but it 
has enduring quality in its Hanes-spun yarn, in its “Hanes” 
directed workmanship! And, its warmth, its service and 
its comfort cannot be exceeded at the price! 

‘Your confidence in every “Hanes” it, in every “Hanes” 
thread and stitch can never be misplaced! “Hanes” guarantee 
Proves that! 


JANES” underwear is made in heavy and medium weight union 
suits and heavy weight shirts and drawers. The medium weight 
‘union suit, new this year and illustrated in this advertisement, is of 
exceptional interest to every man who works indoors. It is made of 
full combed yarn, is silk trimmed and carries the yellow Hanes label. 
“Hanes” Union Suits have the tailored collarette that fits closely and 
will not gap; closed crotch stays closed; an extra gusset gives extra thigh 
comfort; buttonholes will not stretch, and last the life of the garment; 
pearl buttons sewed on to stay; elastic knit cuffs and ankles hold their 
Shape; flat unbreakable seams. Shirts have the snug fitting “Hanes” 
elastic knit collarette, sateen vent and elastic knit wrists. Drawers are 
‘cut roomy and have the durable “Hanes” 3-button sateen ‘waist band. 


“Hanes” for boys 


Put the boys into “Haney” Union Suits—she biggest value in quality, 
wean, warmth and comfort for boys ever gold atthe price. These boyy 
uits'duplicate the men's Union Suits in important features with added 
fleceiness. They stand the stiffest wear and the hardest wash. 
Made in sizes 20 to 34, covering ages from 2 to 16 years. Two to 
four year old sizes have drop seat. 
Inspect these remarkable “Hanes” garments at your 
dealers at once. If he cannot supply you, write us. 


P. H. HANES KNITTING CO., Winston-Salem, N. C 
New York Office: 368 Broadway 

Werning to the trade: Any garment ofered ag “Hanes” is a substitute 
‘unless it Bears the “Hanes” label. 


Nod Stummure You 02 want to pute Hanes Nainstek Urisn Suit! 
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Power of the engine on straightaway 
only. 

On extremely cold days do not use 
the cooling fan, as the draft from the 
propeller will be sufficient to cool the 
engine; a cover may even be nec- 
essary, 

Speed depends upon the condition, 

-m. of the engine, and size and 
piteh of the propeller; but thirty-five or 
forty miles an hour should not be hard 
to obtain unde> even adverse condi- 
tions, 


How to Clean a Clogged 
Fountain-Pen 


SELF-FILLING fountain-pen 

is often filled with ink that is 
not absolutely free from sediment. An 
‘occasional rinsing of the reservoir will 
aid in preventing the clogging of the 


‘Use a fine needle for cleaning the feed 
duct of your favorite fountainspen 


feed duct to the pen, but the small 
duet into the barrel of the pen very 
often becomes clogged. 

In case of a clogged feed, secure a 
small, fine needle, and push this under 
the gold pen and up along the feed 
duct, into the ink reservoir. Then 
rinse out thoroughly with water and 
you will find that your pen will again 
work properly.—G, W. GREENE, 


Compressing Piston-Rings 
to Enter a Cylinder 


‘HE illustration shows a simple 
and very satisfactory way of com- 
pressing piston-rings so that they will 
enter an engine 
cylinder easily. 
‘The piston is 
slipped into the 
cylinder as f 
as the first 


cvureee wal. 


to one of the 
cylinder head 


ton-ring, 
pulled up tight. 
‘The ring is 
thereby com- 
pressed evenly all around and will 
enter the cylinder quickly.—VaN 
ALLEN LYMAN. 
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Let Us Send You 


You Pay—Very Easy Term: 


oor N 


$788 Us 
nen elec! 


The day’s duties and the day’s doings take on a new 
significance following a joy-spin to work on a Columbia 
in the fresh air and sunshine of a dewy morning. 


‘The open road and the woods 
never are so inviting, so exhil- 
arating, on Sundays or holi- 
days, as when a Columbia 
pilots you. 


‘You never realize how stiff rail- 
road and trolley fares are 
until you buy a Columbia 


and put those saved sums 
‘on its purchase price. 


Get that 1921 Columbia now. 
‘See the various models at 
your dealer's today. Write 
for a 1921 Columbia Catal 
Ride a bicycle—a Columbia. 
Live, save, bestrong, healthy 
—do your share toward giving 
that "greater efficiency and 
promoting that greater pro- 
duction the nation so truly 
needs. There is a model at 
a price for every individual 
preference—for you, for the 
wife, for the kiddies, 


Westfied Manufacturing Co. 
5 lade be, West, Mi 


‘HAIR—EASIER THAN SHAVING 


5 OCT. 8, 1918 
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How to Clean Valve-Stems 
on the Automobile 


"HEN the time has come to re- 

move the accumulation of carbon 
from the cylinders of the automobi 
‘engine and to grind in the valves, pat 
cular attention should be paid to the 
falve-stems. ‘These, too, should be 
carefully freed from carbon and other 
foreign matter that would interfere 
with the free movement of the valve- 
stems in the guides. Such incrusta- 
tions mean loss of power to the engine, 
frequent missing, and difficulty in 
starting. To insure good valve action 
the stems must be kept clean and 
bright. 

‘The head of the valve-stem to be 
cleaned should be clamped in the vise 
as shown in the illustration, Between 
the valve-stem and the jaws of the vise 
small blocks of wood should be placed 


emery cut 


VISE JAWS! 


Hold the valve-head between blocks of 
‘wood ‘in. the ‘vise and clean the stern 
‘with emery-eloth 


to insure a firm grip on the stem and to 
prevent injury to the head of the stem. 
‘Then a narrow strip of fine emery- 
cloth should be wound around the 
‘stem, as shown in the illustration, and 
seesawed by alternately pulling the 
two ends, moving the strip up and 
down at the same time. Usually a few 
strokes will suffice to clean the stem 
and make it bright. The emery-cloth 
should not be drawn too tightly. 

After the stem is cleaned, the face of 
the valve should be wiped carefully 
‘with a cloth dipped in kerosene, to 
remove every trace of dirt, ‘Then it 
should be lubricated and replaced in 
the cylinder. 


Mixing Acid and Water 
for the Battery 


F the storage battery requires a new 
solution, it should be mixed out 

side and then poured in the battery 
tank. Chemically pure sulphuric acid 
has a gravity around 1.84, and to ob- 
tain the required gravity, 1.300, before 
putting it into the cells, it has to be 
mixed with water. 

Measure out two parts of the acid 
to five of water, and mix them thor- 
oughly in an earthenware or glass 
container, which is proof against the 
action of strong acid. Pour the acid 
into the water in a small stream (not 
the water into the acid) and allow the 
solution to cool before pouring it into 
the battery. 
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Yours fora 
“Merrier”* 


IN PRIZES 
FOR 
BUILDING 
MODELS, 


You Can Build Hundreds of Models 


« MECCANO 


Toy Engineering for Boys 


W''TH Meccano you can build hundreds of fascinating models in shining 
steel and brass—and, with your dandy Meccano Electric Motor, make 
them run like real machinery. No study. Follow the simple directions 
and, before you realize it, you have a wonderful Crane like the one above. 
Turn the crank handle and the model will work; 
or run it with your electric motor. Manual of 
Instructions with each outfi 
And, Oh, whata thrill of joy it is to invent new models 
—to see your own ideas take form in steel and brass! 
Byall means, tell Dad you want Meccano for Christmas. 


Send for FREE XMAS BOOK 


Contains the inventor's entertaining story of Meccano 
Mlustrated with numerous interesting pictures of models and 
boys building them. The kind of a book a boy likes to get 
wrapped upin, Just the thing to help you and Dad to 

your Christmas outfit. Merely write us your 

address and it will be sent you in the next mail 

‘yours good and early. 


MECCANO COMPANY, Inc., Division K, 71 West 23d St., New York, N. Y. 


The Present of the moment 


Men, Women 
Children 


Easy to Buy 
Easy to Send 
A joy to Receive 
The world’s standard 
for quay, Sposency ond debby 


at best dealers 


sean 


Building Phonographs 


ig Men Daing Peg 


Popular Science Monthly 
Leveling Liquids with an 
Automatic Siphon 


T is often very convenient to have 
‘an automatic siphon that will re- 
move liquids to a certain level and 
maintain that level although more 
liquids should subsequently be added. 
Such a siphon consists of a lead tube 
about 10 in. 
Jong bent as 
shown in 
the illustra- 
tion. The 
Joop at A is 
at the level 


a= 


at which the 
liquid is to be This automatic siphon 
kept. A small keepsliquids at acon: 
| airholeis also stant level 


made at the 
top of this loop. 


After the siphon has 
been star nue to function 
until the liquid f ts normal level. 
Should the liquid rise again it will 
automatically drain off the surplus 
Niquid.—Enxest Bape. 


An Experiment for the 
Flash-Light Photographer 


HIS. experiment requires practi 

cally no apparatus and gives i 
mediate and startling results. It is 
Simply short-lreulting, the, 110-valt 
juse current with a piece of No. 36 
‘This does not blow a fuse, be- 
cause the current blows the smallest 
wire in the entire circuit. 

‘A practical use for this experiment is 
to set off flash-light cartridges. ‘These 
usually are supplied with a slow- 
burning fuse; but in some cases it is 
difficult to prevent the subjects from 
moving while the fuse is burning 
noisily. A very quick way is to drop 
‘a short length of the No. 36 wire in 
‘one of the cartridges. When all is in 
readiness, the photographer simply 
snaps on’ the house current, and the 
picture is taken.—Puttir A.’ WALL. 


Setting Machine Screws in 
Thin Metal 


HERE are many cases where it is, 
desirable to tap a machine screw 
into thin sheet metal with some assur- 
ance that the screw will hold, though 
the metal is too thin to take sufficient 


thread to be of 
mys any practical 
Ce aera 


use. The de- 
By punching a tapping 


sired end is 
easily —accom- 
hhale in sheet. metal, 


ied. Punch 
the hole for the 
serew with a 
punch that will 
force the metal 
aside, forming a sort of short cylinder, 
which will be long enough to take a 
few threads and hold the screw reason- 
ably well. ‘The best kind of a punch to 
use is one with a sharp point, a long 
bevel, and a shank the diameter of the 
tapping hole. 
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Ives <= Toys 


The playthings of today 
make the men of tomorrow 


Ives mechanical and electrical trains, and Ives steel boats 
motors and screw propellers, will 
teach you all about the big business of transportation. 


‘You lay the tracks and install switches, signals, stations 
cnd tunnels. The trains are just like the real ones—with 
Tong, powerful engines or electric locomotives that whizz 
over the tracks and beautifully painted passenger and 
freight cars. 


Ives boats include ocean liners, tugs, yachts, destroyers, 
submarines and U.S. Merchant Marine steamships. Write 
for our finely illustrated book, “Ships and Shipping," and 
big booklet on trains, full of information and finely 
colored plates. Both sent for 10c in stamps, to pay postage 
and pack 


The Ives Manufacturing Corporation 


191 Holland Avenwe 


hh 


Make Happy Boys 


What do you know 
about bicycles, 
anyway? 


E'VE shown the Kokomo 

Bike Book to hundreds 
of “regular fellows’ —riders of 
many years’ standing — and 
nearly all of them have found 
some new and really valuable 
fucts in “The Bike Book.” 


They 


ve been glad to learn 


how to pedal their bikes more 
easily, ways to proper 

them,’ and what con: 
good bicycle tires. 


clean 
itutes 


We got the book out, first 
to be helpful to our ‘rider 
friends, and second to remind 
them of the worth and good- 
ness of Kokomo Bieycle Tires. 


Until the supply runs out, 
we'll be glad to send a copy 
to anyone who asks for it. 


KOKOMO RUBBER COMPANY 
40 S. Main Street 
KOKOMO, INDIANA 


BICYCLE TIRES 
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Things I Made that Reduced the H.C. of L. 


How some readers of the Popular Science 
Monthly sought to solve the vexing problem 


'T is highly significant that the over- 

whelming majority of the answers 
received from readers of the Popular 
‘Science Monthly in the prize contest 
“How to Beat the H. C. of L.,” 
launched early in the year described 
mechanical appliances for heating the 
air in rooms, shops, or houses, or for 
providing hot water for domestic pur- 
poses. 
So great was the numerical prepon- 
derance of answers aimed at the re- 
duction of the cost of fuel that the 
announcement of the decision of the 
contest was reserved for the December 
number, as most appropriate for the 
descriptions of the various fuel-saving 
devices. 

‘The first prize, consisting of $50, was 
awarded to E.'S. Cook, of Alpena, 


Michigan, for his meritorious method 
of providing a hot-water supply in his 
kitchen at a trifling cost. 


Mr. Cook first of all placed a 
coil of copper tubing, taken from an 
cold water-heater, in the fire-box of his 
heating furnace.’ One end of the coil 
he connected with a pipe leading to a 
homemade water-tank placed near the 
kitchen ceiling; the other end, by 
means of another pipe, with the hot- 
water faucet of the kitchen sink. 

R. J. Hammond, of Huntington, 
Long Island, earned the second prize 
of $25 by deseribing how he reduced 
the high cost of shoes. He bought 
from a junk dealer an old automobile 
cord tire that was past mending, split it, 
and made from this almost indestruct- 
ible material soles for his shoes, old as 


Extending the life of his shoes by pro- 
viding them with soles cut from ant old 
Cord tre, won for R. J. Hammond, of 
Huntington, Long Island, $25 


well as new. These soles were cemented 
and tacked to the leather soles. 

‘With his description of the method 
employed by him for heating two 
rooms with hot water from the kitehen 
range, William Skeggs, of London, 
Ontario, Canada, earned the third 
prize of $15. 

He laid a 1-in. feed-pipe from the 
water-front of his range to an expan- 
sion tank holding about two gallons in 
the attic. From that pipe he con- 
ducted the hot water or steam by 
means of T connections to two old 
radiators in adjoining rooms, and from 
the bottom of the radiators the water 
was led back to the range in a return 
pipe provided with a drain-cock. 

Another answer, although it was not 
awarded a prize, is so meritorious that 
it deserves honorable mention. P. C. 
Henry, of Conover, North Carolina, 
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describes how he built a hearth in his 

back yard from a pile of old bricks left 

over after the remodeling of a building. 

On this hearth, which did not even 
i he heated the water 

in a sterilizing tank large enough to 


oe pe at ee 
Sepa rearer 
Incetion for PC: Henry, Conover N.C. 


hold thirty cans of one-quart size. This 
sterilizing hearth he used with ex- 
cellent success for preserving fruits and 
vegetables grown in his garden during 
‘the season. 

‘Ten other answers selected as par- 
ticularly meritorious from among the 
numerous replies received from con- 
testants will be found on pages 72 and 
78 of this issue, entitled "Fighting the 
H.C, of 1, at the Cellar Furnace.” 


Here Is the Standard Scale 
of Tire Inflation 


HERE is no use worrying about 
the small discrepancies in the 
inflation pressure tables of the dif- 
ferent tire manufacturers. They are 
all near enough for all practical pur- 


Some of the manufacturers will tell 
you to put 60 pounds in a 30-by-3 
inch tire, whereas others will vary 
this to 55 or even 50 pounds in some 
instances. ‘There is also a difference 
hetween the proper pressure for fabrie 
and cord tires, the latter requiring a 
lower pressure than the former. 
Therefore the standard seale of in- 
flation pressures and loads as adopted 
by the Tire and Rim Division of the 
Society of Automotive Engineers is a 
most convenient bit of data to keep, 
as it gives the recommended pressure 
for any size of cord or fabric tires, 
and saves you the trouble of refer- 
Fing to as many different charts as 
you have different makes of tires on 


your car. 
Here is the seale: 


‘Trained Hands Serve Trained Minds 
Don't Let Your Boy Grow Up All Thumbs! 


ae yo oe ware 

a oe ee 

So Hehe Oe Ga af 

Sie ne Si 
aes 


Give your bey Ray SSELL, 


a your chance to give hms one and. dicct ie 
Wifes whlch wil Ue of real Benet to him In 


the Joux Russrut Cururny Co, will aware 


$250.00 IN CASH PRIZES 
for the Steen best examples of whittling done by bors 
with an ordinary pocket knife. ‘There will be gold, 
fiver and’ bron dal awards oo. Tha contest 1 
‘open to every boy in t 
"Ark your dealer about this Big Whittling Contest, 
and th? Whittiers' Ciub—your boy will want 10 jois, 


Botht 
Price Complete $1.00 


Club anda 
Wohittlers" Club Button— 
ta prove it to the bays, 


Whitters 


down Rusu, Qrretey Co 
Green River Works 
“TURNERS FALLS, 


iain 


IVER JOHNSON 


SAFETY AUTOMATIC 


REVOLVER 


“See, it can’t go off accidentally”’ 


“The only way to discharge an Iver 
Johnson is to pull the trigger (1) all the 
‘Way back. This action raises the lifter (2) 
which forces the hammer (3) to cocking 
Position. When lifter is at its highest 

int, the hammer covers the firing pin 

(4) and at this position the hammer is 
feleased, striking the lifter, which in 
turn strikes the firing pin."* 

No impact can force the hammer against 
scing pss Than the wore famous log ne 
‘mer the Hammer.” And that is why women 
{tre not timid about having an Iver Johnson i 
the home. 

Drawn tempered piano-wire springs keep the 
Iver Jounson permanentiy alive nd sere” And 
the perfeet rifled barrel speeds the bullet straight 
‘asa otreak of light. 

Choice of three gripe: Regular, Perfect Rube 
ver, Wentern Walaute | 
IVER JOHNSON'S ARMS & CYCLE WORKS 

‘343 River St, Fitchburs, Mass. 
(90 Chambers .NY. 717 Market St, Sam Francine 


3% 


YOU Can Do YOUR Own 
SOLDERING and All 


Popular Science Monthly 
To Make Cardboard Models 
of Engines 


‘OST designers of machinery find 

that to lay out the movement 
Of the device is to invite a good deal of 
work with a considerable loss of time. 
This is true of all classes of designing, 
whether the device is just ordinarily 
complex or very intricate, or whether 
it is a monster engine to be used on an 
ocean greyhound, o> merely a small 
model of such an’engine. In order to 
determine the action of the engine 
through all the cycles of its com- 
plicated movements, a drawing must 
be made of each and every phase. 
Even though a finished drawing is not 
required, these drawings must be laid 
out in the same plane, After a number 


of layouts have been made, one on 
top of the other, the result is one of 
confusion rather than of simplicity and 
the complete eycle of action is difficult 
to follow. 

‘To make a finished model takes 
time and costs too much, especially 
when the design that is being worked 
out is a new idea and may or may not 
be practical. In that event it surely 
would not be desirable to go to the 
expense of having a finished model 
constructed, So why not make a 


ry 


‘This shows the pistons of the V-type 
engine pictured ‘above in a diferent 
postion 


model of paper? It will answer the 
purpose and will tell the story quicker 
‘than any other way. 

‘A model made of cardboard is shown 
in the accompanying illustrations. 
‘The model in this instance is that of 
a V-type automobile engine. No 
attempt is made at showing contour, 
the idea in mind being merely to 
illustrate the movements of the dif- 
ferent parts. In making this model, 
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thin but stiff bristol board was used. 
A piece of heavy cardboard served as 
‘a foundation on which to build the 
rest of the model. The cylinders 
were made by cutting some of the 
cardboard away at an angle and 
bending up slightly. ‘The sketch 
(Pig. 1) illustrates this. The cylinders 
ean also be made by pasting two 
thicknesses of cardboard together, 
leaving about 1/16-in. overlap as 
shown in Fig. 2. 

‘The pistons, which were of a single 
thickness of cardboard, could easily 
slide back and forth between the 
cylinder walls. The bearings for the 
connecting-rods were made as shown 
in Fig. 8. The piece A, which really is 
a true bearing, was slightly thicker 
than the connecting-rod, which per- 
mitted sufficient play for the rod. 

‘The crankshaft was made of two 
disks, one connecting-rod being fitted 
to the top disk and the second con- 
necting-rod being fitted between the 


21 AND TURN UP 
ante 704 


a -COMNECTING-ROD 
wer 
~ 

eunsO RING FOUMCATON 


not 


‘The diagrams shown here iMustrate in 
detail the exact manner in which the 
various parts of the engine model are 
cut out” of bristol ‘board “and put 
Ropether 


two disks as shown in Fig. 4. The 
crankshaft assembled was’ fastened 

by the same method as the connecting 

rods. A circular ring guard piece was | 
pasted to the back of the foundation 

40 that when the crankshaft was 

turned there was no binding of parts. 

‘To operate, a stylo was inserted in a 

hole in the top connecting-rod and the 

crankshaft was then revolved. Every 

degree of revolution of the crankshaft 

could then be studied along with 

the action of the various other 

parts,—FHank Harti. 


Watch Your Storage Battery 
in Cold Weather 


OTORISTS who use their cars 

all winter should be careful 
to see that their batteries are kept 
properly charged. A battery that is 
allowed to deteriorate or become even 
partially discharged is far more likely 
to freeze than one that is kept in good 
condition, as may be readily realized | 
by comparing the following freezing- | 
points: 


Specific Batter Freesing- | 
ravity Condition Pont” | 
1 Full 70° below zero | 
1 Xf discharged 60° below zero 
1.210 1 discharged 20° below zero 


1.160 / discharged sero 
1120 Empty 20° above zero 


Mg 
lies in Perfect Confidence 
an yourself, 


-in your razor- 


And that is all there is to the simple, pleasant, gentle- 
manly art of shaving. 


Thirteen years of practical demonstration in the hands 
of more than two million confident users, furnishes that 
full confidence I have felt necessary for the right 
advertising of the 


Onder Razor 


Simplicity is its charm—cutting the beard quickly and 
easily, without scraping the skin, is its peculiar merit, 
Ease of adjustment, perfect cleanliness, lightness, firm- 
ness, beauty—and the $1.00 it costs—are contributing 
elements to your joy in shaving. 


Shaving with an Enders Safety Razor is “Just like 


wiping your face with a towel."” hr 


Saves Comrany, 17 Battery Place, New York 


ENDERS SELLS FOR $1.00 with six blades of the best quality 
Swedish-base steel. Packed in « black Keratol box, velvet-lined 
Extra blades—package of 5—38e. 


RS EVERY WHERE 


Enpe: 


FOR SALE BY BEST DE 


Does Dad Remember? 


Tfdad ye a t Lap ec ea ba eed arg 


remember how much he wanted ‘and how much 
fun he had when he actually got one—he won't let you be 
disappointed again this Christmas. 
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Secret Marks Aid the 
Identification of Cars 


‘T is believed that at least one auto- 
mobile out of every dozen manu- 

factured and sold is stolen. How 
many stolen machines are ever re- 
covered by their rightful owners, is 
another question. 

Good locking devices, or thief sig- 
nals, are not to be despised. ‘They are 
a sure protection against depredations 
by meddlesome men and boys, and wi 


is easier to take away. 
cars are parked, this will not be hard 
to find, Comparatively few cars are 
left well locked, and many stand 
without being locked at all. Owners 
sometimes forget to take the switch- 
key with them, leaving it in the 
switeh-lock. 

Should a professional automobile 
thief get your car, he will take good 
care that you will not recognize it 
‘should you see it again, You know 
it now chiefly by its license plates, ear 
and engine numbers, and a few 
seratehes, dents, and slight peculinri- 
ties, 

He discards the license plates, 
changes the engine and car numbers, 

ind obliterates every mark by which 
you might identify your ear, Caution 
is his middle name. He likes to tear 
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inventive owner. It must be re- 
membered, however, that secret iden- 
tification ' marks ' are — worthless 
unless they are carefully and exactly 
recorded and a record of them pre~ 
served.—Henry R. THAYER. 


Using a Dial Indicator 
‘Sweep Tester 


PT BE common practice of attaching 
a pointed sweep to the spindle of a 

ress oF lathe to test the trueness 
table or faceplate has the disad- 
‘vantage that it is rather difficult to see 
by eye whether the point is actually 
touching; in fact, it may be just clear- 
ing or pressing with considerable force. 
Chalking may relieve this, but it 
sometimes is difficult to ‘chalk a 
smoothly surfaced table. 

‘The better way is to mount a dial 
test-Indicator upon the sweep, for then 
the exact measure that the table is out 
may be directly read. 

‘The illustration shows an adjustable 
sweep made up for a heavy drill-press. 


uae meee 


By using a dial indicator on the 
lathe the trueness ofthe faceplate 
‘may be exactly ascertained 


‘The vertical piece is tapered to fit into 
the spindle sleeve and is drilled through 
at right angles near the bottom for the 
horizontal rod which earries the dial. 
A set serew holds the rod in place. 

For a small light drill-press provided 
with a nut, a piece of steel rod may be 
bent up to suit, the vertical end being 
held in the chuck, In testing lathe 
faceplates, an adapter may be made to 
fit the tailstock quill, drilled at right 
angles for a rod like the first one and a 
set screw put in to clamp the rod. 

‘The adapter should make an accu- 
rate, seraped fit into the tailstock 
taper, driven in rather tightly, and 
then the tailstock screw slackened off 
just enough to loosen the adapter so 
that it will turn rather stiffly. The 
indicator may be set at any distance 
out on the rod.—H. H. PARKER. 


Home Soldering Made Easy 
with a Good Flux 


OES your wash-boiler leak? Close 

‘the leak with solder. Small sol- 
dering sets are sold for a trifle and are 
very useful in the house. A solution 
of sal ammoniae and borax makes a 
good soldering fluid, particularly for 
copper and brass. For tin the resin- 
ous flux supplied with the soldering- 
set may be used. Scrape the surfaces 
well before soldering. 


Never Sleep 


With a film-coat on your teeth 


It is the flm-coat that disco! 
not the teeth. "Filin is the ‘basis o 
tartar. Tt holds food substance which 
Ferments and forms acid. It holds 
the acid in contact with the teeth to 
cause decay. 

‘Millions of germs breed in it. They, 
with ‘tartar, ‘are the chief cause of 
Pyorrhea. 


Ways to combat it 


called lent 
paste which complies with all 
Fequirements. Anda ten-day tube is 
‘now sent free to everyone who asks, 


teeth whiten 


hhighly polished that film cannot easily 
‘ling. 


Watch these effects. Send the cou- 
pon fora 10-Day Tube. "Note how 
‘ean the teeth feel after using. Mark 
‘the absence of the viscous film. Note 
hhow ‘teeth whiten as the Glm-coat dis: 
appears. 

‘The book we send explains all these 
results, “Judge what they mean to you 
‘and yours. Cut out the coupon s0 You 
won't forget. 


Watch the 


You will see and feel results from 
Peprodent ‘ 


Pe psaodént 10-Day Tube Free” 
"The New-Day Dentifrice THE PEPSODENT COMPANY, 


‘Dept. 21, 1108 8, Wabash Ave. 
Ascientific film combatant com- Sate 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 


by all druggists in large tubes. 


‘Mail 10-Day Tube of Pepsodent to 


‘What science and engineer- 
ing have done to develop the 
mechanical efficiency of the 
telephone, specialized training 
has done in the development 
of workers. 

Plant engineers, linemen, 
directory clerks, toll operators, 
equipment installers, electrol- 
engineers, trouble hunt- 
line repairmen, test table 
operators, chief operators, con- 
tractagents, buildingengineers, 
line installers, exchange repair- 
men, plant inspectors, trouble 
operators, fundamental plan 
engineers, draftsmen, estimate 
clerks, exchange operators, 
cable testmen, equipment in- 


a For Service 


spectors, wire chiefs, traffic 
engineers, galvanometer men, 
cable splicers, facilities engi- 
neers, surveyors, information 
operators, switchboard install- 
ers, accountants, testmen, su- 
Pervisors, station repairmen, 
equipment engineers, directory 
operators, statisticians, ap- 
praisal engineers, routing op- 
erators and scores of other 
skilled employees are speciall 
trained for the exacting pen'é 
of providing telephone service. 
Throughout all work of tele- 
phone construction and opera- 
tion there is a ceaseless en- 
deavor at mastery of service 
that makes for improvements 
beneficial to the public, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System Universal Service 


And all directed toward Better Service 


. Electrician's Wiring 
By F. E. SENGSTOCK, E. E. 


contains all the information needed 
for the proper installation of light- 
ing and power systems in houses and 
other buildings. This manual is writ- 
mple, English b 
ineer with many years’ 
experience on the Chicago Board of 
Underwriters. Profusely” illustrated 
and contains many tables and for- 
mulas, Pocket size, flexible binding, 
448 pages. Price, $3.00 postpai 
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Manual Experiments with 110-Volt 


Alternating Current 
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A Combined Burglar Alarm 
and Keyhole Lighter 


F you are at home and any one at- 
tempts to turn the knob of your 
front or back door, a bell will ring 
If you come home late in the eveniny 
‘turn the knob yourself and a flas 
light appears from the interior, dis- 
playing brightly the location of the 
keyhole. Such is the operation of 
small outfit which will eost the maker 
not much more than one dollar and 
take but an hour's time to construct, 

You may be able to purchase the 
following four things at a local five- 
and-ten-cent_ store: (1) A two- or 
three-point battery switch mounted 
fon a wooden base; (2) A small flash- 
light battery; (8) a small flashlight 
bulb for same, and (4) a small electric 
buster or bell. If you succeed in this, 
the balance of the cash will purchase 
sufficient wire to make the connec- 
tions. 

‘On the inside of the door, take off 
the little plate or disk through which 
the doorknob handle. protrudes. To 
do this it is necessary to take out the 
little screw which holds the knob in 
place, removing the knob and then the 
plate, From a piece of heavy. tin, 
‘cut from an old tin can, make a pointer 
arm (see Fig. 1) having a square hole 
in the center, as the rod which holds 
the knob is usually aquare, This tin 
may be materially strengthened by 
soldering one or two (one on each 


When you return to your home late at 


side) Chinese copper pennies to the 
base. In this case it may be necessary 
to do some slight filing on the interior 
of the square hole so that it will fit 
the square rod. 

Placing the pointer on the rod, the 
latch remaining in normal position, 
place two round-head upholstery tacks 
fon each side of the extremity of the 
pointer in the door, so that if the 
handle is turned the least bit either 
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way, the end of the pointer will come ) 
in contact with the head of a tack. 
‘These four tacks should be connected 
by a fine copper wire before being 


driven in completely, the wire ex- 
tending through a small drill-hole to 
the edge of the door (see Fig. 2).. The 
plate, if hollow, can now be replaced 

i i If it is 


‘over this contacting device. 


cut a hole of sufficient size to allow 
free movement of the pointer. If the 
plate is solid metal and flat, take out 
the entire handle rod while counter- 
boring a hole with an extension bit, 


Oar ae 
eet we na 


ris 


nes 


‘Those dingrarns and sketches show the 
detail of the combined burglar alarm 
land’ keyhole illuminator 


Jurge enough to sink the pointer and 
tack-heads so they will not come 
in contact with the plate when once 
replaced. About }4 in. should be 
sufficient, 

‘Ten or twelve inches above the 
handle of the door, cut in from the 
edge a space large enough to a¢ 
commodate the flashlight battery. 
In my ease the battery was 214 in. long, 
1% in. wide, and 5g in, thiek, and T 
allowed 1/16 in. for variation’ of the 
thickness and 4 in. for variation of 
the length and depth, Two pieces of 
heavy tin whose width is about 14 
shorter than the thickness of the 
battery and whose length is the same 
as the depth of the hole cut for the 
battery, are bent at right angles 
about %g in, from one end. On the 
underneath side of the smallest end 
of each piece solder one end of a piece 
of copper wire before tacking the strips 
in their respective positions shown by 
Fig. 3. 

A’ couple of tacks through the 
smallest end hold the strips in spring 
tension and the battery is slipped 
into position between, making contact 
at top and bottom. A round-head 
screw from the inside of the door holds 
the battery from jarring out. 

‘Just below this battery pocket, but 
on the inside of the door, mount the 
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Learn at Home! 


Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
‘S0years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S, help, but never 
were opportunities so great as 
now. 


Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
‘This doesn't obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
‘This is your chance. Don’t let it slip 
by. Markand mail this coupon now. 


WTERNATIONAL CORRESPONDENCE ScHOOLS 
SCRANTON, 


| bare copper wire in the other, proceed 
| the base of the bulb beginning about 


two- or preferably three-point switeh, 
the wire from the bottom tin strip 
in the battery pocket connecting to 
the lever arm of the switch. If it is a 
three-point switch, the middle or 
second contact should be used as the 
“off” position, and the contacts on 
either side connected respectively to 
the buzzer or bell and one side of the 
light receptacle described below. 
Holding the small flashlight bulb in 
one hand and about 6 in. of No. 10 


to wind the wire around the thread in, 


the center of the wire. Three or four 
turns should be sufficient and a drop of 
solder placed on the outside will hold 
them in place. The ends should be 
straightened out and bent in the same 
direction. (See Fig. 4.) Slip a small 
piece of pasteboard on these ends, as 
shown, and bend the ends outward. 
A small strip of tin about 4 in. wide 
and 1 in, long has a very fine flexible 
cord soldered to one end and the tin 
strip placed in slots in the cardboard 
80 that when the flashlight bulb is 
serewed into the improvised wire 
socket, the bottom of the bulb will 
make contact with the tin strip. The 
bulb is placed in position and with the 
body of the bulb directly in the key- 
hole, mark on the door the location of 
the ends of the wire holder so that 
very fine staples or serew-eyes may be 
inserted to hold the ends of the wire. 

It can be seen readily that in this 
manner the bulb ean be turned back 
out of the way so that a key may be 
inserted in the keyhole from the 
inside of the door, such as locking the 
door at night-time. 

‘The developed wiring is shown in 
Fig. 5.—Tumron P. Foote. 


An Attachment to Prevent 
Door-Slamming 


HIS extemporized door attach- 
ment was quickly rigged up by a 
mechanic and applied to a lockless | 
inner door. | 
‘The form of the spring permitted it 
toslide past the 
door-frame and 
move forward 
again, holding 
the door closed 
by pressure 
against thestrip 
as shown in the 
illustration. 
Brass spring 
wire is the best 
material for 
the spring. Ic 
should be suffi | 
ciently heavy 
and stiff and 
the loop should be large enough to re- 
sist pressure and hold the door firmly 
closed. If a slight indentation, rounded 
to correspond with the curve of the 


coee cx0se5 


Asimple spring attached 
jn the manner shown will 
‘Brevent the door from 
Slamming 


wire loop, is made in the place against 
which the spring rests when the door 


Tee NET teas Comets | 18 closed, it will keep the door closed. | 
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How to Construct a Small 
Farm Tractor 


SMALL tractor that can be built 

in the farm shop is shown in the 
illustrations. It can be constructed 
mostly of parts of old farm machinery 
and other scrap material. It is driven 
by a 12-hp. motoreycle engine. 

It can do all the work that could be 
done by one horse, such as plowing 
with one plow, harrowing, cultivating, 
and pulling fairly heavy loads. Being 
equipped with a belt pulley, it can also 
be used to pump water, saw wood, run 
dairy machinery, charge the batteries 
of a lighting system, run an ensilage 
cutter, eorn-huller, or any other belt- 
driven machinery. 

‘The frame of the machine is of 21% 
by 4 in, ash, put together with 1 in. 
bolts. ‘The ‘corners are strengthened 
with angle-irons made of 3 by 3¢ in. 
fron. All dimensions are given in the 
plan view. The bull wheel is made of 
two old mowing-machine wheels bolted 
together with 14-in. lengths of 2 by 14 
in. L-shaped angle-iron. The wheels 
are mounted on a 1!4-in. shaft, which 
{is provided with roller bearings. The 
bearing mounting is shown in Fig. 5. 
‘The bearings are made as dust-tight as 


‘A motorcycle engine and some parts of 
‘kd machinery ‘ill help ‘make a prac: 
teal tractor for use about the farm 


possible by a heavy leather washer at 
each end, held in place by a steel | 
washer which is turned with a shoulder 
so that it can be fastened to the shaft 
‘The driving-gears have a 1!4-in. 
face. They are mounted on 11¢- 
shafting with babbitt-lined pillow 
blocks for bearings. ‘These are made 
dust-tight in the same manner as the 
roller bearings. The ratio between 
the gear on the bull wheel and the 
driving-gear is four to one. 
The two outside gears should be 12 
‘The small gear on the 
is 3 in, in diameter. 


belt-pulley shat 
‘The eluteh on 
structed as sh Fig. 1, but if this 
type is used, it will be necessary to 
have an engine which is equipped with 
a clutch so it ean pick up the load 
gradually. If an old automobile 
clutch can be obtained and mounted 
on the belt-pulley shaft a plain 
sprocket can be used on the engine. 
‘The shaft should turn at one half the 
engine speed. The method of fasten- | 
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ing the driving sprocket to the shaft is $ 
eae iE the poate fe 
ei oo ele hich fetenel on A 


the shaft by a key or set serews. The | 
belt pulley is eight inehes in diameter 
with a S-in. face. 

‘The rear wheels are 16 in. in 
diameter. Steering-gear details are 
shown in Fig. 2, and the rear wheel 
fork in Fig. 3. Fig. 6 gives a rear view 


ries OER ng 


Details of the steering gear and the 
onstruction of the. forks of the 
rear wheely are shown here 


of the steering gear and also shows the 
position of the drawbar. 

If desired, a long crosspiece can be 
‘used at the rear of the frame and the 
wheel forks attached to it 4 ft. apart 
80 the machine can be used to cultivate | 
between rows 2 ft. apart. The seat 
and the rear wheels can be obtained 
from old farm machinery. 

‘An air-cleaner must be fitted to the 
engine. One can be bought from a 
tractor dealer. ‘This is important, ax 


an engine which is constantly sucking 


ROCKET pons 
te pane 


bid TMs 


L 
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‘These diagrams illustrate the method of 
ferening the. ivng procure. to the 
fe and give a rear view ofthe tractor 


in dust will run for about a week and 
then be ready for a rest while new 
cylinders and pistons are being fitted. 

A cooling fan is mounted on the 
right-hand outside frame piece. The 
fan can be driven from the belt- 
pulley shaft. 

‘The gasoline tank is mounted on 
serap-iron standards on the center 
frame crosspiece as shown in the 
elevation. —Cuirrorp A. BUTTER- 
WoRTH. 


Winter Weather Is Very 
Hard on Tires 


INTER-TIME is a hard period | 

for automobile tires. Because of 
changing temperatures, standing in 
the freezing cold part of the time and 
kept in a warm garage at others, even 
tiny cuts in the tread are more apt to 
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develop into big holes than in summer. 
Particles of ice and snow will lodge in 
‘the little cuts, and when the car is 
put in a warmer place, this ire will 
‘thaw, wetting the fabric and leading 
to a gradual disintegration of fabric 
and tread. When the moisture again 
freezes, it serves to do further damage. 
‘Thus the alternate thawing and freez- 
ing develops small tread cuts into 
serious tire maladies. 

Tt is best to fill up all euts with tire 
dough, keeping out water as much as 
possibie. There are several excellent 
preparations in the market to heal 
tread cuts, and if applied strictly 
aceording to direction, the cuts are 
effectively sealed against the deleteri- 
ous effects of winter driving over wet 
and icy pavements, 


How to Make an Overflow 
for the Drain-Pipe 


SIMPLE and effective overflow 

which removes the lower bad 
water without discharging the upper 
fresh water can easily be installed, It 
consists of the 
usual drain- 
pipe reaching 
to the level at 
which it is de- 
sired to keep 
the water. 
Over this pipe 
a larger pipe 
is fitted which 
extends a short 
distan 
the 


tera this hole 

from the bot- 
heme aee a em = 
Uerademer shower wil tween the outer 
enableyoutoget ridof and the inner 
fea water in thedrain Pine, and, when 

it has reached 


the top of the shorter pipe, over~ 
flows and is carried off in the usual 
way. 

‘This device is inexpensive and eas- 
fly set up without special tools, and 
farmers as well as dwellers in the 
suburbs will find it very useful. 


How to Case-Harden Small 
Articles Quickly 


MALL articles, like expander pins, 

ete., ean be quickly ease-hardened 
by plunging them, at bright-cherry 
Heat into box containing cyanide of 
potassium crystals, and then quench- 
ing the pieces at a dull-red. heat. 
Cyanide of potassium is a deadly 
poison and should be handled with 
great caution. ‘The operations of 
case-hardening should be performed in 
the open air, and the operator should 
stand on the side from which the wind 
blows. 
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“Keep Your Eye on Jim!” 


“Tt’s not alone what a man does during working hours, but 
outside. of working: hours—that determines his future. There are 
plenty of men who do a good job while they’re at it, but who 
work with one eye on the clock and one ear cocked for the 
whistle. They long for that loaf at noon and for that evening 
hour in the bowling alley. They are good workers and they'll 
always be just that—ten years from now they are likely to be 


right where they are today. 

“But when you see ‘s man puttin, in his noon hour learning more about his 
work, you see a man who won’t aay down, His job today is just a stepping-stone 
to something better. He’ll never be satisfied until he hits the top. And he'll get 
there, because he’s the kind of man we want in this firm's responsible positions. 
| You can always depend on a man like Jim. 


Our treasurer used to be a bookkeeper. The sales manager started in 
a branch office up state. ‘The factory superintendent was at a lathe Searels tusryamg ee me 
‘afew years ago. The chief designer rose from the bottom in the ! 9 wing und Raters 3 
drafting room, ‘The traffic manager was a clerk. z 

“All these men won their advancements through spare time study 
the International Correspondence Schools. Today they are 
ig four or five times—yes, some of them fen times as much 
fmoney-as when they came with ux 
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An Adjustable Handle for 
a Small Mirror 


‘HE illustration shows a novel 
arrangement for holding a small 
mirror securely. It is designed to be 


aon. 


A piece of tubing, a pencil clip, and a 
pocket mirror male an excellent arrange 
Trent for use about the machine-shop 


carried in the pocket and 
for shoo use. 
The handle is made of a piece of 


waluable 


shown. The bottom of the mirror is 
held in place by a pencil or fountain- 
pen clip.—J. W. Moone, 


How to Make Rings of 
Equal Areas 


IVIDING a disk into a num- 

ber of rings all having equal areas 
ean be accomplished by 
tedious mathematical proc 
knows how. But it can be done just 
as accurately 
and agreat deal 
faster with a 
ruler and a pair 


from thecenter 


to the cir- 
cumference.  Constructi = 
Find thecenter soa enter 

of the radius fontter if you use 
Gnd from that tls geometrical method 
deseribea semi- 


circle touching the center of the big 
cirele and the circle itself. Divide the 
radius into as many equal spaces us the 
desired number of circles, and from 
each division point erect a line per- 
pendicular tothe radius and cutting 
the semicircle. ‘Then proceed to draw 
the rings, each of which must cut the 
intersection of a line with the semi- 
circle. 

‘This done, all the rings will have 
the same area, and the area of the 
central circle will be the same as that 
of any one of the rings. If you wish 
to obtain exact results you will have 
to draw carefully. 
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‘An Inexpensive Aquarium 
‘Air-Pump 


(EN animals are kept in a salt- 
water. aquarium it is absolutely 
essential to aerate the water thor- 
oughly, to make it possible for the 
fish to live in it. For this purpose 
some kind of an apparatus must be 
procured. But these devices are all 
expensive and quite intricate in design. 
Therefore a man with a hobby for 
aquaria and aquatic life will certainly 
appreciate an apparatus simple in 
construction and easy of manipulation. 
‘AI that is necessary for such a 
pump are two large, heavy bottles 
both of the same size, some rubber 
tubing and glais tubing, two rubber 
stoppers, and three metal pincheoeks. 
Bore two holes in one stopper and three 
holes in the other, and arrange the 
tubing as shown in'the diagram. ‘The 
rubber tube C connects the faucet A 


with bottle D. 
placed at G, B, and B. 

‘Now let the water run into the bottle 
D. ‘The water will force the air from 


‘The pincheocks are 


this bottle into the reservoir E. When 
‘Dis full of water, the faucet is turned 
off, the pinchcock B is closed and G is 
‘opened. There is now one atmosphere 
in bottle F. When pincheock E is 
opened, the water will be forced out of 
bottle D through the long glass tube 
into the rubber tubing H and into the 
sink by the remaining pressure in the 
bottle D. As soon as the water begins 
to run out of the tube H, open cock E 
‘so that all of the water will siphon out 
ofthe bottle. The tubing / leads tothe 
aquarium to be aerated. 

‘A judicious aeration will not only 
clean the water, but will keep it in 
circulation, which is a very impor- 
tant consideration in a salt-water 
aquarium.—Ernest Bape. 


A Graduated T-Square for 
Section Lining 


IN drafting or engineering drawing, 
the process of section lining is very 
tiresome, especially as care must be 
taken that the lines are equally spaced. 
For the beginner especially is this a 
difficult task. 

‘A very simple yet efficient method 
of maintaining accuracy in the spacing 
of section lines is to graduate the upper 
edge of the T-square to correspond 


{facaad 
— 


A tr tre rvtity op 

‘tinge com be popped tthe 
sais 

ya they ema ey 


Tely's cheb, pink 


'N fact, everything can be washed in the 1900, even heavy sheets oF 

blankets. ‘The cleansing, soapy water rushes back and forth through 
the clothes in that magic figure 8 movement, swishing through them with 
every motion of the tub! This figure 8 movement is the magic exclusive 
feature that makes the 1900 the perfect washing machine. 


And there are no parts in the tub to cause wear and tear, or to wrench 
off buttons. The swinging reversible wringer works electrically, and the 
entire cost of running the 1900 is only a few cents an hour. When you 
think of the 1900 remember that magic figure 8! 


If yom want to kine more shot the 1000, send for the interesting book, 
Gearge Brintin's Wife a bool 0 fetion with come werprising facts tnctaded 


1900 CATARACT WASHER 


THE 1900 WASHER CO. 
206 Clinton St., Binghamton, N.Y. 
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with the desired spacing, as shown in 
the illustration. 

Except in very small drawings, sec- 
tion lines are never less than 1-16 in. 
apart. For general work, 3-32 in. is 
possibly the most practical distance 
for spacing the lines. 

‘The upper edge of the T-square 
should be divided into spaces of 3-32 
in. for general 
work. An- 
other square 


sPects roe 


should “then 
Be pieced 
along the edge 
orthe te 
sauare, and 
ie,” core Tce 
pening Seco che 
vison ors 
marks es 
itched into ton Hees 
surface by 
pie ees 
srument 
If any special spacing is desired for 


a certain type of work, that distance 
may be used instead of 3-32 in. Great 
care should be taken not to scratch 
or mar the working edge of the T- 
square, the lines being scratched 
only on top.—J. Epwarp WHITE. 


Improvising a Simple Level 
on the Job 


FTEN a rough leveling of some 
surface is needed when a large 
level is not available. The writer has 
often used the following scheme for 
leveling and found it to be as accurate 
as that obtained with a spirit level. 
Take two pieces of wood about 4 ft. 
Jong and nail to a short piece of plank, 
such as the two pieces D and E, and 
nail to the piece G. Nail a crosspiece 
F between the two legs as shown. 
Fasten a serew-eye to the piece G and 
hang from it a piece of string to which 


is fastened a plumb-bob or any heavy: 
piece of metal or wood that will keep 
the string taut. 

Now place the frame in « vertical 
position with the two legs resting 
firmly on the foundation. Mark with 
‘a pencil the place where the string 
passes the crosspiece F at the point A. 
Then reverse the position of the legs 
upon the same foundation and mark 
at the point of the string intersection 
with F at B. Then take the rule and 
measure the distance between A and 
B, and at the center of this distance 


make a permanent line C. Now when 
ne 
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the frame is placed upon a perfectly 
level place, the string should be in line 
with C. 

In leveling up surfaces it is only 
necessary to get the plumb-line to 
intersect at the mark. When making 
the level, it is necessary to have the 
two feet rest upon two surfaces, one 
to be considerably higher than the 
other. ‘The side legs may be of uneven 
lengths and nailed together at any 
angle—B. F, DasHret. 


Old Materials Made Thi 
Useful Forge 


‘HE man who made the forge 

shown below uses it often on his 
ranch, where he does all his own 
blacksmithing. 

‘The forge is made entirely of old 
materials, ‘The fire-pan was made from 
the bottom of an old cookstove. Two 
legs 30 in. long, made of 2 by 
lumber (rescued from the kindling- 
pile), and two legs 42 in. long, made 
from 2 by 4 in. stuff, are securely 
braced. A sheet-iron guard placed on 


HPC Bteee ooncue or 
srauee nous BM MOUS 


‘This 


xc, made entirely of old materials 
in the 


‘ver invention of a rancher 


one end and part of one side above the 
fire-pan helps to control the fire, 

The fan is made like the fan of a 
fanning-mill, and is contained in a 
metal-covered drum ‘hich confines 
the air current and carries it to the 
metal box that serves as a cinder-pi 
the top being bolted to the fire-p 
Care must be taken that 
tan airtight one, as immediately above 
this metal box are the perforations in 
the fire-pan for the draft. 

‘The bottom of the cinder-pit is 
closed with a sliding metal door. ‘The 
large wheel was taken from a worn- 
‘out washing-machine and belted to a | 

all pulley on the end of the fan- 
aft. A. three-point lever carries a 
little pulley which acts as a tightener 
and is held taut by a coil spring. 

‘The metal used in the drum and 
metal box is old 12-gage black iron, 
taken from old smudge-pot_ covers 
that had passed their days of useful- 
ness.—R. D, SHULTIS. 


A Mirror Aids in Placing New 
Phonograph Needles 


“ARIOUS makes of phonographs 
on the market are so built that 
the reproducer cannot. be turned 
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around and up so the operator can 
‘see to put in a new needle. Instead, 
he has to feel underneath for the 
needle socket and put the new one in 
by that means 
‘This difficulty can be relieved 
placing a small 
pocket - mirror 
on the top of 


rectly beneath 
the reproducer 
when it is 
brought back 
in the starting 
position previ- 
ous to placing 
onanewrecord. 

Then, by 
looking in the 
mirror, when the reproducer and tone- 
arm are raised, the needle socket can 
be seen without having to twist your 
neck out of shape in an attempt to 
look up from underneath. 

If desired, the mirror can be set 
permanently’ into the cabinet by 
gouging out a socket for it in the wood 
and securing it in place with screws. 


By looking in the mirror 
you can see the needle 
Socket and easily insert 
the needle 


A Sacking Device that One 
Man Can Operate 


NEW device for holding sacks 

during filling should save backs 

and a lot of useless adjectives for one 
compelled to work alone. 

It consists of half a pickle barrel with 

theend knocked out,andattached tothe 
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onservator 


‘The barrel holds the sack 


Any Instrument or Ve 


side of the bin or granary where most 
convenient with a small block of wood 
Five or six nails, driven through the 
sides of the barrel from the inside and 
pointing at an upward angle when the 
barrel is in place, holds the sack in | 
position during the filling. ‘The sack is 
pulled up over the bottom of the bai 
rel as shown, and the nails hold 
This should ‘be at the right height 
from the floor to allow filling of the 
sack, and yet so that the sack will | 


DIAMOND oe} 
WATCH CO, 


35 Maiden Lane - New York 


touch the floor, preventing any weight 
from coming on the nails and causing 
tearing—DaLe Vax Hors. 
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An Automobile Jack that 
Is Quick Acting 


'T is possible to prolong the life of 

‘automobile tires if the ear is jacked 
up as often as possible when not in 
use, During the night, and at other 
times when the car is in the garage, 
which usually represents more than 
half of the time, the car might just as 
well be raised from the floor, saving 
that much weight on the tires. Extra 
Jond is not only removed from the 
tires, but any tendency toward flat- 
tening of the shoe and making its 
wearing qualities uneven is lessened 
considerably. 

A set of homemade jacks will not | 
take long to make, and once made and 
put to use, will much more than pay | 
for themselves in a few months. 

‘The construction of the jacks is | 
simple. A 6-ft, length of strap iron 
in, in thickness and 1 in, wide is re~ 
quired for each jack. This is bent 
nearly double in the center, and each 
end provided with a right-angle turn 
and four inches turned to slightly 
more than right angles with the length 
of the jack. A block of wood, prefer- 


EEP Sloan's Liniment 
handy to put the “feel 
ood” back intothe sys- 

tem. All it needs is just one 

trial—a little applied without 
rubbing, for it penetrates 
convince you of its merit in 
relieving rheumatism, sciatica, 

Jumbago, neuralgia, lame mus- 

cles, stiffness, bruises, pains, 

backaches, strains, and the 
after-effects of exposure, 


‘The congestion is scattered, 
promptly, cleanly, without 
effort, economically. You be- 
come a regular user of Sloan's 
Liniment, adding your enthu- 
siasm to thousands of other 
friends the world over, who 
keep it handy in case of need. 
At all druggists. 


Ties 

Position 
‘These four jacks will relieve the tires 
of the weight of the automobile 


ably hard wood, is cut from a 2-by-6 
about 104in. in length, and a noteh eut 
in one end as shown to fit the under 
tide of the wheel-hub. This is then | 
bored for a 34-in. bolt an inch from the 


(3 
relieves rheumatic 
aches and pains “° 


( &\ 


palm 


f al 
applies with- 
out rubbin 


other end and holes to match drilled “DQW 
through each side of the jack at a DON'T SHO! 
height which will place the bottom of 
the notch on a level with a point about | 
the center of the wheel-hub. It will be 
necessary to taper the block to fit the | 
two sides of the jack and allow the bolt | 
to be fitted tight. ‘The feet of the jack | 
should be spaced far enough apart so 
that each can be placed on one side of 
the tire. 

The illustration shows how the jack | grass tet comm 
fs used. The first position shows the | 1 mstbr se. eu it = 


feet of the jack placed tight against 


the tire with the notch of the wood 
block against the under side of the 
wheel. When the top of the jack is 
pushed in toward the wheel, the action 
raises the wheel about 2 in. and trans- 
fers the weight from the tire to the 
hub. The feet afford sufficient bearing 
to enable the car to stand rigidly 
when four jacks have been applied 
and remove all possibility of its shift- 
ing to one side and back to the | 
floor.—Date VaN Hors. 
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‘old days. And the explana. 
tion is this: 


will ‘not blister. DM 8 
the contrary, feels delightfully 
cool a few you 
‘apply it. 


‘Try Muserole for Bobby and 
Helen and Dorothy’ croup—and 
for your own cough, too. ‘Try it 
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‘iwaye keep jar handye 
Many doctors and nurses recommend 
Musterole. 

‘385e and 6Se jars—$3,00 hospita 
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How to Throw Lines Over 
High Objects 


CENTLY, in line construction, 
workmen had occasion to get a 
very small line over high wires. The 
ine which was to be sent over was, of 
necessity, very light, and some means 
was necessary to get it over without 
breaking. The 
thread at- 
tached to a 
stone, if 
thrown over, 
might injure 
the glass win- 
dows on 
either s de, 
and so the job 
was done in 
the following 
fashion: 

‘Two gallon- 
ean covers 
re procured 
and the two 
held together 
with the rims 
outward. The 
thread was 
knotted and 
the knot 
wedged between the two disks and the 
rest, some hundred feet, coiled about 
the rim. 

‘This was held in the manner shown 
and easily cleared the wire in ques- 
tion.—DaLe VAN Horn. 


ait your string about the 
‘and you will easly throw 
feover a high wire 
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a Safety Spark-Plug 
Carrier Box 


‘OW often has the motorist carried 

hhis spare plugs in the tool-box 
rolied loosely in an old cloth, only to 
find in an emergency on the road that 
the spark-plugs have shifted about in 
the tool-box with wrenches, ete., and 
every one has a broken’ porcelain 
insulator? The illustration will serve 
to show how this is overcome. This 
carrier box is made from three pieces 
‘of wood the 
cover of which 
is made from 
a few inches 
of an old inner 
tube. 

Drill out 
the largest 
piece of wood 
that is to take 
the serew por- 


Peet oF emce Tutt 


Pa THRACE 
Spark plugs may be safely 


tions, of ‘the | sarted a carer Ike 
plug, the dic iat shown here 

ameter being 

such that the threaded end can be 


serewed in, making its own thread in 
the wood, which should be quite soft. 
After passing the plug down with a 
wrench the first time, the impression 
will be plain enough to render further 
use of the wrench unnecessary. 

‘The end pieces are not in the way of 
the fingers when one is inserting or re- 
moving a plug, and they afford pro- 
tection to the plug porcelains and 
terminals. 
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A Lard-Can May Be Used 
to Dry Fruit in 


‘HE common 50-Ib. lard-ean, whieh 

may be bought at almost any 
grocery for forty cents, ean with a very 
little work be converted into a cook- 
stove evaporator for the drying of 
fruits and vegetables. With three 
circular trays that fit inside, it has a 
capacity of 10 Ibs. or more at one 
filling, and when a steady fire is kept 
in the stove, the drying will be com- 
pleted in five or six hours. 

Such cans are from 12 to 15 in. in 
diameter; the trays may be made of 
simple wooden hoops with bottoms 
of wire screening like that used in a 
coarse sieve. Six inches from the 
bottom of the can four holes are 
punched in the side and strong cross- 
wires put in to support the bottom 
tray, 

‘The other trays are each supported 
by cross-sticks that rest on the tray 
beneath. In the top of the ean and 
also around the side near the bottom, 
‘a number of small holes are made to 
provide for a 
free circula- 
tion of heated 
air through 
and about the 
trays of fruit 
‘The | bottom 
of the “ean 
may be cut 
out or it may 
be left ag it is 
without” any 
difference in 
the results, 

‘When the 
traysare filled 
with thesliced 
fruit and 
placed in the ean, the material in the 
bottom tray, being nearest to the 
source of heat, will naturally dry 
first, When this is removed, the 
next tray above is placed at the 
bottom. ‘Then the first tray should 
be refilled with green fruit and placed 
on top. ‘Thus the fruit in the trays 
encounters increasing temperature as 
ft is moved down each time, result- 
ing in a more uniformly dried prod- 
‘uet than when left in one position. 

‘An evaporator of this kind will take 
up little room on top of a range, and 
the drying may be done while the 
stove is used for baking, a few hours 
every day. The product will be 
much superior to that dried in the 
sun, and no damage will result from 
insects, —H. F, GniNsTEAD. 


A Quick Way of Tightening 
Loose Flywheels 


'T is common practice for the me- 

chanic who undertakes the job of 
tightening a loose flywheel, in instances 
where the flange of the crankshaft is 
bolted to the flywheel web, to ream 
holes in the flange and fit larger bolts. 

Instead, he could save time by 
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per pair. Look for the name— 
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reaming this flange with a quick taper 
reamer, trimming a bushing for each 
bolt, and boring to fit the old bolt with | 
the outside of the same taper as the 

reamer. One saw-cut is made through 


ees 


pun ew 


the bushing, allowing for expansion, 
and then the whole ia screwed up, set~ 
ting up snugly oceasionally by tapping | 
lightly with a hammer,—P. P. AVERY. 


Roll Your Ladder Instead 
of Carrying It 


THAT is the use of carrying a 

long ladder on your shoulder or 
dragging it through the streets when 
‘two small wheels fastened to the legs 
near the base will make it a wheel- 
barrow? 

‘The illustration shows how a painter 
put to further use the rear wheels of a 
worn-out express 
wagon, original- 
ly belonging to 
his young son. 
‘The wheels were 
left on the 
squared axle, 
which was just 
long enough to 
reach across the 
bottom of the 
lad The 
axle was secured 
with two light 
strips of strap iron fastened in the 
manner shown.—DaLe VAN Hony. 
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To Protect Automobile Tires 
and Tubes 


HE automobile tire and its accom- 

panying inner tube are the vital 
parts to be considered on a long tour 
or in the usual day's run. To keep 
them for use in emergency cases on the 
road is a thing to be appreciated by all 
owners and drivers. A few suggestions 
are well worth considering, inasmuch 
‘as they are offered from practical ex- 
perience. 

‘To keep the inner tubes safe and 
free from injury during driving, they 
should be protected against moisture, 
dust, and grit, as these affect them to 
an unlimited ‘extent. To prepare a 
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tube for storage, remove the valve- 
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spring and -phunger from the in- 
side of the valve-stem, and roll the 
tube up so that all the air is expelled. 
Holding it still compressed, re-insert 
the valve-plunger and screw it up 
tight, after which, serew on the valve- 
cap. ' The tube then will lie absolutely 
flat and should be folded as shown in 
the illustration, and an elastic band 
made from a strip cut off the end of an, 
old inner tube around it, as shown. One 
at each end will make « complete job. 

‘The tubes should be carried in 
wooden box with corrugated card- 
board tacked to its inside walls, An 
ordinary skate-strap will be best for 
locking the box. 

The tires are the next in line. To be 
Kept. in first class condition a tire 
chould be kept in a position as near its 
real diameter as possible, and to pro- 
vide for this a rack should be made on 


nin sand 


we tres and tubes are taleen 
cave of an desribed in this article, you 

‘will have no’ trouble from hem 
the running-board of the automobile 
to hold the tires. The illustration 
shows a few suggestions as to how this 
may be done. 

‘To make either one of these, use 
ordinary gas- or water-pipe 1 in. in 
diameter, with an elbow and long 
nipple on the one for the spare wheel, 
and a T and flat-iron bracket with 
several holes for up-and-down adjust~ 
ments for the spare-tire bracket. This 
accommodates tires from 30 in. to 36 
in, ‘The difference in size is taken eare 
of by raising or lowering the bracket 
onthe T and replacing the bolt. Secure 
the tire by a heavy leather strap 
passed through the ends of the 
bracket. Fasten the flange to the run- 
ning-board by bolts.—P. P. AvERY. 


Polishing and Weatherproof- 
ing Brass Surfaces 


‘OR. quickly seouring and polishing 
and, at the same time, weather- 
proofing brass a preparation is recom- 
mended, which is composed of three 
parts of oxalic acid dissolved in forty 
parts of hot water, to which are added 
100 parts of powdered pumice-stone, 
two parts of oil of turpentine, twelve 
parts of soft soap, and twelve parts 
of fat oil. Shake well before using. 
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That is what Albert Foster wrote us eight- 
een months ago, and he goeson: “I'm tired 
of being bossed for $25 a week. I wanta 
He-Man job with real pay. I want to get 
into the $100 a week class. Tell me how to 
do it.” We showed him how. Today he 
has a HeMan job and HeMan pay, We 
tell of his experience because it’s typical. 
WHAT ARE YOU? A man who jis up 
and doing, getting real money, or are you 
simply marking time on $25 or $30 aweek? 
$100 jobs don’t go ing. If you want 
one you've got to go after it. Are you satis- 
fied with your present condition in life? If 
you are, we have nothing to offer you, but 
if you want one of these real jobs with big 
pay, then we can help you arid help you 
in a hurry. 

A REAL MAN with a real man’s pay ‘is 
what you want to be, and we will show you 
how. Without loss to you of a single work- 
ing hour, we will show you a sure way to 
success and big pay. A large number of 
men in each of the positions listed are 
enjoying their salaries because of our help 
—we want to help you. 


‘Make a check on the coupon against the job you 
want and we will help you gett. W: i 


fae on the coupon and éend itin today. 
You will be under no obaigation. i af 
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Refinishing Shoe Toes that 
Are Cracked or Worn 


IEN the “boxed” toes of shoes 

get scratched or scuffed so that 

the ordinary polishing will not restore 

the original appearance, a great. im- 

provement can be made by applying 
shellac. 

Rub the shellac on with a rag and rub 

it off again, so that there will not be a 


‘When shining seems to do your shoes no 
‘rood, ‘some shellac rubbed into 
the toes and heels will brighten them up 


thick coat, If necessary, rub on a 
second cont when the firstisdry. This 
will not affect future polishings. 

Shellac cannot be applied where the 
leather is subject to bending, as it will 
crack; but on the stiff toes or heels it 
is very satisfactory. 


Brass Tools for the Making 
of Fillets 


N making patterns for castings an 

important point is to make all inside 
angles rounded or “filleted”* in order 
to avoid the tendency to start a break 
at a sharp 
angle, 

‘An excel- 
lent way to 
make these 
fillets is to use 
a mixture of 
putty and 
‘shellac press- 
ed into the 
corners and 
smoothed off 
to the re- 
‘quired radius. 

This isa 
sticky mix- 
ture, and 
about the only kind of tool that will 
work with it is one of polished brass. 
‘The end of the tool should be spherical. 
Good tools ean be made for this pur- 
pose by mounting polished brass balle, 
such as are made for valve seats and 
the like, on steel rods with handles. 
‘The diameter of the ball will determine 
the radius of the fillet. 
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Discovering Worn Insulation 
in Automobile Wiring 


HERE are some very simple 
devices that one may make at 
home that greatly simplify the lo- 
cating of short circuits, open circuits, 
“grounds” in the various wires on the 
automobile. The device herewith con- 
sists of a pair of ordinary awls, a wire 
loop, and a test lamp. a 
‘The object in view is to bridge over 
the imperfect electrical cireuits and 
in this way locate them. Each of 
these awls are to be connected to the 


my THU? QO Short circuits and 


other electrical 
troubles can easly 
be located with this 
testing device 


tue ten restea 


wire with a lamp, as shown, that 
will indicate whether the circuit is 
broken or complete. The points of 
the awls are to be inserted through 
the insulation of the wires under | 
test. | 
It should be remembered that in the 
testing of wires where there is no 
current in them it will be necessary 
to provide some, means of supplying 
current, and batteries connected to 
this device, serve’ to aécomplish the 
end in view,—Rowauo L. Pxioe. 


An Easy Way to Take 
Bitter Medicine | 


EDICINE that is disagreeable | 
toitake can be swallowed with a 
‘minimuth of unpleasantness by using 
the simple apparatus shown in the 
accompanying illustration. 
A piece of glass tubing, corked at | 


‘The wire holds the 


one end, is suspended by a wire in an 
ordinary glass. Water is placed in the 
glass and the medicine in the tube. 
Then the patient drinks the water, 
and the medicine pours into it asit goes, 
down, and is hardly tasted. 

‘Any clean wire may be used for the 
piirpose, but for sanitary reasons it is 
preferable to use silver or nickel wire, 
which resists corrosion. 


Puts Hope IntoTh ty 
aS~ Heart:Of Men // 


My Appeal Is Not Only To The Hopeless 
But To All Who Want To Be Well And Strong 


WANT every man whois at all unhappy, who lags behind 
in the procession, who fails to att: 

T want them all to try I know what it has 
done for thousands. I know what it can do for others—for 
you. [honestly seek to help you—to help the whole world— 
by putting into the hands of as many human beings as possible 

wonderful tried-out-and proven 
will be blessed and acclaimed by everyone who gi 
simple rules of life I lay down for men and women. 


I Come To You With Encouragement 


Whether you are simply wrongly-nourished, or over-worked, 
or suffering from indigestion or constipation; or one of the 
many feeling they are condemned to a life 
and despairing of ever being 
married or just an_ over-worked 
s man—I come to you 
with hope and assurance, confident that 
Tecan build you up into a human_ being 
that will have the right to feel he is ‘in the 
image of his Maker.” 

The Strongfort System accomplishes 

its marvelous transformations in men without 

the use of drugs or medicines and without in- 

lerfering with your every day mode of living. 


You'll Feel Better Day By Day 


I will guarantee you will feel better, be better 
from the day you adopt Strongfortivm as your mode 
of life. And day by day you will feel a new life, an 
awakened spirit, growing power, an increasing 

ire to be up and doing, 

in other words the feeling of healt power 
and manliness—the feeling that is Godlike, the 
right of every man—the thing that raises the 
human being above the brute, 


SEND FOR THIS BOOK 
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Electricity 


Learn at Home 


There is a wonderful opportu- 
nity right now for boys who like 
electricity. Boys who are ambi- 
tious and will train themselves in 
spare time can step into good posi- 
tions and get experience that will 
ive them a real start toward suc- 
cess in life. Good salaries are 
offered with rapid promotion. 


For 30 years the International 
Correspondence Schools have 
been training boys for success in 
electricity and over 200 other sub- 
ts. They will help you prepare 
right at home for a position in the 
line of electrical work you like best 
—or in any other work that aj 

peals to you. Thousands of bo} 
through’ I. C, S. training, have 
stepped into fine jobs, but never 
were opportunities so greatas now. 


Let the 1.C.S, help you. Choose the 
work you like best in the coupon below, 
then mark and mail it today. This doesn’t 
‘obligate you in the least, and ic will bring 
you information that may start you on a 
successful career. This is your chance, 
Don't let it slip by Marke and mail 
this coupon now. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7605 B, SCRANTON, PA. 
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The Microphone Will Enable 
You to Hear a Fly Walk 


ITH a tramp, tramp, like the | 

footfalls of a regiment of soldiers, 
a fly goes walking along; with a roar 
like the shouting of some mighty giant, 
the faint murmur of a human voice is 
reproduced; far away from the seene 
a person listens to the plans of a secret 
conference. 

‘These things and more may be 
accomplished by the use of the micro- 
phone, that instrument which was so | 
useful’ during the war in detecting 
enemy submarines, in discovering raid- 
ing parties and in revealing secret 
mining enterprises of the enemy in 
No-Man'sland. 

Contrary to what might be sup- 
posed, it is very easy to make, and if 
there is access to a wireless or tele- 
phone receiver, the cost is little or 
nothing. From much experimenting 
with microphones of all kinds I have 


found that the instrument described 
in the following paragraphs is one of 
the best, both for simplicity of con- 
struction and effectiveness. 

‘The only materials needed besides a 
receiver are a cigar-box, a piece of 
pliable cardboard, an electric-light or 
battery carbon, the lead from a pencil, 
and the blade of an old knife (the 
blade from an old case-knife will do 
very well). 

‘The first thing to do is to procure 
large and deep cigar-box and remove a | 
thin piece all around the top of the box. | 
with the exception of a piece at each | 
of the corners which are to be used as | 
legs. Then turn the box upside down 
and make a groove in the top 50 as to 
fit and glue in the knife-blade. A few 
inches from this place the electric- 
light or battery carbon. 

‘Next cut the cardboard and glue it 
tothe cigar-box. ‘This acts as a sound- 
reflector while the cigar-box turned | 
upside down acts as a sounding-board. 

‘The microphone is now practically | 
finished. All that remains are the 
connections, which are very simple 
and can be easily made as shown in the 
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upper illustration. When everything 
| is properly connected, put the receiver 
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to the ear and complete the circuit by 
balancing the pencil lead (really 
graphite, a form of earbon) upon the 
blade so that it barely touches the 
piece of carbon. The more lightly it 
touches the carbon the better. In this, 
instrument a very delicate contact 
can be made by simply regulating 
the balance of the lead on the knife- 
blade. 

Upon tapping the box or speaking 
there will be heard in the receiver a 
replica of the same sound magnified 
many times. By the exercise of a 
little ingenuity the wonderful results 
described in the first paragraph 
and countless others besides may be 
obtained,—Foster YORKE. 


Cutting Large Holes in 
Metal Plates 


IME can be saved when 
holes have to be cut in metal 
plates by using a very large drill. The 
usual method of drilling a large num- 
ber of small holes along the outline and 
then cutting away with a chisel entails 


mate 


‘cil 
ana 


ht 
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the loss of too much time in the drill- 
ing, Use as large a drill as possible 
and when the drilling is finished cut 
ay with the hacksaw. If this is done 
with @ reasonable amount of eare, the 
hole will be clean enough for all 
ordinary purposes, and it ean be 
smoothed and trued up with a file. 


Do You Know this Surface- 
Gage Wrinkle? 


N exceedingly fine adjustment is 
‘often required in working with a 
and it is not always easy 

the right setting in the 


usual way. 
‘There is a very 
simple method, 
however, that 
is as satisfac- — 
tory as it is 
easy. 

The seriber 
isslightly bent. 
It is clamped 
in place with- 
out too much 
pressure, and 
by grasping the 

ht-angle end 

be turned 


‘too, 


‘Aastight bend ia the scrib- 
‘eras shown will allow the 
‘mechanic to maie a fine 
change of adjustment 


ites 
a little, alter- 


ing its position slightly. It will 
be found that the finest kind of a 
change can be made in this way. Of 
course the greater the bend in the 
seriber, the greater will be the move- 
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A Safety Clip for Your 
Spectacle-Case 


OW many times have you carried 

your spectacle-case in an outside 
pocket, only to have it fall out and 
break the glasses when you bent over? 
‘This is a very costly habit and one 
that can easily 
be avoided if 
‘you will adopt 
the following 


Obtain a 
pencil clip,one 
of the ord 

nary kind will 
» and flat 
ten it out with 
a hammer 
‘Then bend t 
two edges 
ward and 
drive these 
two end 
through the 
cover of your 
spectacle-case, clamping the two ends 
‘48 s00n as they are inside the case, With 
this little device the case can be slipped 
{nto any pocket and clamped tightly 
by the clip. Best of all, it won't drop 
‘out and cost you good money for new 


glasses. —J. W. Moone. 


A Novel Way of Locking a 
Garage Door 
LOCAL automobile d utilized 
‘the angle-iron on the edge of his 
garage door to form part of the locking 
arrangement. 
‘The hasp was fastened .n the inside 


= he Lou 


Push the hasp through a slot in the 
fron from the inside of the door 
‘make the locking arrangement 

ouch stronger 


of the door and in locking was pushed 
through a slot in the angle-iron. The 
padlock was then secured as shown 
{in the illustration. Of course, this 
method ean be applied only to sliding 
doors of the type most in use at the 
present time.—Jaaes M. KANE. 
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Making It Easy to Work 
with Limit Gages 


IN using the gage shown in 

the illustration, the mechanic 
need not Know the dimensions to 
which he is working, and often does 
not. He is told to make his work 
sufficiently small to pass one of the 
limits and too large to pass the other. 
He may not care what the real value 
‘of the dimensions is, and yet the 
system of gaging has proved remark- 
ably accurate and resulted in greater 
speed of production than when the 
attempt is made to work to a single 
known dimension, 

This is not strange when we consider 
that no measurement ean be abso- 
lutely correct. ‘The best that ean be 
said of any measurement is that itis a 
close approximation. Even if a piece 
of work were absolutely correct one 


moment, the changes of temperature 
would cause variations very shortly. 
Besides, obtaining a correct measure- 
ment costs time and money. It ean 
not be done in a few seconds, even 
pproximately. ‘Therefore why at- 
tempt the impossible? 

‘That is about the conclusion which 
has forced itself upon the minds of 
scientific men. Experts are required to 
make expert measurements, and hence 
it has been found more profitable to 

experts set the gages than to 
Jeaye such work to new and perhaps 
inexperienced hands.—H. C. RIDGELY. 


Don’t Perfume Your 
Artificial Ivory 


ADIES are attracted to the 

‘Deautiful imitation ivory toilet- 

ware now sold extensively for toilet- 
table accessories. 

‘Unfortunately, perfumes have their 
place also on toilet-tables. Perfumes 
contain a high percentage of alcohol, 
In order to avoid mental anguish 
over the marring of her beautiful 
hairbrushes, mirror-backs, combs, hair 
receivers, and #0 on, she should under- 
stand that alcohol is destructive to the 
surface of her “ivory” toiletware. 

Imitation ivory is a product of cot- 
ton. It is a pyroxylin plastic and is 
attacked by alcohol. 

‘There is a cleaning cream on the 
market especially intended to be used 
on artificial ivory. It will remove slight 
scratches and stains and restore the 
luster of dulled surfaces, but perfume is, 
apt to permanently discolor the articles 
and forever ruin their beauty. 
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Have You a Step-Saving House? 


The Popular Science Monthly will pay 
ninety dollars for the answers 


H™ do you save steps in your home? What arrange- 
ments or what appliancesshave you made that save 
time and reduce work that would otherwise have to be 
done by hand? 

‘The Popular Science Monthly wants to know just what 
practical and useful things can be constructed to make 
every house a step-saving house. For instance: a con- 
cealed laundry .chute would interest us, 
old; a space-saving cupboard—another old one. 
patented or marketed appliances will be considered. 

The Popular Science Monthly offers three cash prize: 
a first prize of $50, a second prize of $25, and a third 
prize of $15—to be awarded in accordance with the rules 


it weren't so 
No 


set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of step-savers and 
time-savers, but only one method 
can possibly win the first prize, 
‘only one the second, and only one 
the third. ‘The contest is open to 
everybody. 


(2) The method must be shown 
clearly either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
‘While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the writer's idea very 
clearly. The contestant’s name 
‘and address should appear on each 
sheet of drawings. 


(3) The drawings or photo- 
‘graphs must. be accompanied by 
a deseription, preferably | type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant, should 
ay in the upper left-hand 
Corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
Monthly not later than 5 p. m. 
on Friday, December 31, 1920. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 
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(6) The first. prise of $50 will 
be awarded to the contestant who, 
{in the opinion of the judges, has 
suggested the best method for 
saving steps in the house. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the methods which win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
‘Monthly, together with the names 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts which do not win a prize, 
‘The regular space rates will be 
paid to the contestants who sub- 


Init the manuscripts thus selected. 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
‘a separate unit, 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the Step- 
Saving House, Popular Science 
Monthly, 225 West 39th Street, 
New York City. 
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A Light-Reflector from a 
Tin Can 
[EN a reflector is wanted in a 
hurry for use with an inean- 
descent light, one that will serve the 
purpose very well can be made from 
an old tomato can. In fact, the result 


is rather surprisingly good if the ean is 
Simply split 


bright and clean inside. 


A tin can males an excellent reflector. 
‘The can is simply split open and turned 
backe 


the can down one side, cut out one end, 
and in the other end make a hole into 
which the lamp socket will fit tightly. 
Turn back two wings from the split. 
Set them at the angle that seems to 
throw the light best. That fs all there 
is to it, The illustration shows the 
idea quite clearly. 


Finding the Right Key 
Made Easy 


OME tine sgo I wos put tthe 
daily necessity of using two latch 
keys to reach and enter my room. It 
happened that there was no light near 
either door, and as there was but little 
difference ‘in the keys it was very 
annoying at times to find after in- 
finite trouble that the wrong key had 


been inserted 

in the fugitive 

ce neneess Keyhole, To 

‘sm, Overcome this 

PRL noe MI wewere trouble I drilled 

) 23/16-in. hole 

inthe upperside 

OUTSIDE KEY~ of the key tothe 

outside door, 

watennty the side by 

which it was at- 

tached to the 

key ring. To 

the regular hole 

Herelsaway toarrange in this key I 

bunch of keysao that fastened the in- 

weedy es foe oe be 

fentitseftoyourseareh-'9,8.8mall link, 
Miefingers whenever you en 

pull your keys cut of but to take the 

Your pocket bunch of keys 

from my pocket 


and the proper lateh key automatically 
presented itself.—J. J. LAKES. 


Storreit Books= Vol. 


ff You are an 
Apprentice— 


You take your problems to the STAR- 
RETT BOOK FOR MACHINISTS’ 
APPRENTICES. It helps you to solve 


them, 


But, if you've completed your time and 
area MACHINIST—the old problems 
no longer puzzle you, but there are new 
ones that 


They're answered in Volume II of this 
series, THE STARRETT DATA BOOK. 
FOR MACHINISTS. 
Four editors, each an expert in 
have sel its tables and 
Gear-cutting feeds, power transmission 
data, strength terials, ete.—you'll 
these and many more in its 180 


pages. 
Bound in red Athol leather. Size 414 
x 7. Price 75c. Get either of them at 
your dealer's, or order directly from us. 
Catalog No. 22 “W" is a handy reference 
book. Sent free upon request. 
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How and When to Cut Your | 
Canary’s Claws 


[Putte cage of a canary is supplied 
with thin resting-sticks, the birds 
will often develop various infections 
of the foot. Such sticks do not give 
the bird a safe resting-place. They 
should be removed and replaced by 
larger, oval, not rounded, twigs which 
rd cannot encircle with its claws. 

‘The claws often grow abnormally 
long and hooked, then the birds be- 
‘come entangled in the wire mesh of the 
cage and do themselves injury. Splint- 
ered claws are also often met with; 


‘A canacy's claws must be manicured as 
‘well as your own finger-nails. "Here is the 
right way to do it'and keep your bird 
healthy. 


these, when they break off close to the 
flesh, cause wounds and swellings. 
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Other claws bend and grow backward 
0 as to enter the flesh. This causes 
infections. Under all these cireum- 
stances the claws must be cut back. 
‘Take the bird in your left hand so 
that it lies on its back. Encirele the 
neck with thumb and forefinger. 
Gently lift the foot, being careful not 
to touch the nails." Hold against the 
light. Cut the nails with a sharp pair 
of shears where they are still opaque 
and just below the transparent section 
ich is filled with blood. When held 
in such a position the transparent 
section of the claw can be easily 
recognized.—EnNest BADE. 


A 


sular-Saw Attachment 
to Hasten Production 


STOCK authorization order called 
for about 1000 whitewood boards 


| from 6 to 10 in. wide and about 2 ft. 


long, but only % in. thick. These 
boards had to have a 14-in. slot all the 
way arcund the edge and be about 1 
in. deep. 

‘At first it was a problem, as many of 
the boards were green or warped, and 
many, as the slot was cut, had a ten- 
dency to curve a trifle and break off or 
cut through the remaining 1/16-in. 
side wall. Many times T nearly cut 
my finger until I devised a scheme to | 
hold and feed the boards to the saw. 


ee 
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| 
A piece of 34-in. pine about 6 in. | 
12 
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wide and 12 in. long was cut at an 
angle of 45°. Slots about 6 in. deep 
and about 34 in. apart were cut in the 


ETAL OF 
‘GROOVE 


up a fingered guide board ke thin to 
prekek yout Ringer from te circa tam 


end with the grain. ‘This board was 
then clamped to the saw-table and the 
‘boards fed to the saw. 

‘These artificial fingers kept the 
board in place and did a much quicker 
and easier job than I had ever been 
doing.—THEnon P. Foote. 


Electrifying the Ford Tail- 
and Dash-Lamps 


N ingenious arrangement for elec- 
AX viet dashe and taillights, for 
which current is delivered from the 
magneto, is shown in the illustration. 

Tt is important to use lamps of the 
correct voltage. Examine the head~ 
ight bulbs and use lamps of the same 
voltage for the dash- and tail-lights. 
‘Most Ford cars use 6-volt head-lamps, 
but in some of the later models 9-volt 
head-lamps 
fare fitted to 
cooperate 


ayneto. 
If the correct 
lamps are 
‘used, there is 
very little 
danger of 
their burning, 
out, ax the 
sum of the resistance of the two 
lamps in series is high, and most of 
the current generated passes through 
the headlights, which have a lower 
resistance. 


Glass Drill Made from a 


Three-Cornered File 


DRILL for the purpose of drilling 
holes in plate or window glass is 
made in a very short time from an old 
three-comered file. The file, which 
may be 4 in, long, or of any suitable | 
size, is ground down on the flat surfaces 
on an emery-wheel so that it has a | 
rounded head and a blunt point in the 
center. | 
Be careful, when grinding the file, 
that, you do not burn it and there- | 
by lose the temper, After it has 
been ground, sharpen the surfaces on 
an ollstone much as you would the 
knife of a plane, but giving the file an 
up-and-down motion at the same time 
you are giving it the back-and-forth 
movement; so that the entire surface 
issharpened in one operation. Besure 


SK any carpenter about the Sargent Auto-Set Bench Plane. 

Inquire about its cutting qualities and about its auto-set 

feature, He will tell you that it is a dependable tool with a big 
time-saving improvement in the self-adjusting sets. 


‘The cap and clamp of the Sargent Auto-Set Bench Plane 
are fitted together as one piece, with a set screw to regulate 
the position. Another set screw ad- 
justs the cutter. 


May be taken down for whetting 
in a few seconds and assembled as 
quickly. Cutter and cap go back ex- 


Sargent Cylinder | tly in the same position as before, 
Day and Night Latch 
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ira thane ot 


[| te have the three edges and the 


sharp before attempting to drill a hole. 

- Place the drill in the brace and moisten 

4 i the surface of the glass that is to be 
drilled, with a little kerosene or tur- 

pentine. The author has found tur- 

Pentine to give the best results. 

Always keep the drill wet with 

turpentine or kerosene to avoid chip- 

| ping of the glass. Drill the bole half 
@ way through the glass and then com- 

° menee on the opposite side. This will 


‘overcome chipping and cracking if you 


a are to go entirely through the glass. 
Try This Sharpen the drill frequently.—Paut 
J. Korpes. Our aw uae ‘= 
Red Devil A Flexible Pipe Made pasts ait 
Santas of Inner Tube D jalpet gl a 
iamond Rin: 
FLEXIBLE tube or hose for con- 
Wrench Set || 4 2x1. wits oro fe Siete Oe 
inner tube with the aid of a piece of ¥ Mild 
on the most spring wire wound into a spiral. axe b red 


Wind the wire about a spindle a 
stubborn nuts trifle larger than the inside of the 
tube. It should take the form of a 


— ) large spiral spring. Then force it into 
and you’ll agree that a coelt iste. 


it’s made to stand up || me» by screwing 
under the hardest usage. actly asyou 
Made of open hearth ae 
steel, heat-treated for can be used 

for conduct- 


strength. 


ing water or 
Here the inner tube is air where very 
transformed intoa fexible little pressure 

Bpewith's peceofverng ig "generated. 

ies If much pres- 


Paacere sure is exerted in the pipe, it can be 


ie’: kept from expanding by winding a 
Mechanic’s second coil outside. By wrapping the 


outside with tire tape, the same 
Wrench Set |) sists ci Sie ions 
| The Most Efficient Part of 


an Automobile ~—__AY 
7 " iso mer $ | _smooy, BUYS A 
HERE are hundreds of moving la OA ° Mont 


Recommended for auto- 
mobile, gas engine or me- 
chanical repair work of 


any kind, "There’s a size || J parts on an automobile or motor- GIBSON 
wrench that will tackle any | | truck, but none works so hard and so \U aapieen ttc 
size nut up to I’. efficiently as a universal joint. Such a 
Joint Is necessary on ithe propeller storks hone 
Every tool guaranteed. shaft extending from the clutch to aE 
2s . 2 transmission and from the transmission $ 
Five wrenches in a set— to the rear axle, as the case may be. 


| each set in a neat khaki Laticig perpen sear 
case that can be rolled up || St over 96 per cent ellitiency, wre 

: ‘cannot be sai yy othe at 
and put in the coat pocket || Sttomobie datng such strenuous work 
or the tool kit. ‘The universal joint, as name 
indicates, allows for free or 


versal 


At all dealers, or if not, vement of th is 
. Ot; || movement of the propeller shaft. Tt is 
send $1.00 for “Red Devil” || tike your thumb which you can wiggle | | ge aemmer 

Wrench Set No. 91. in all directions. A universal joint | | SOrpls Enirtanour Finds 
takes the power of the engine and 
Send for Tool Booklet. transmits it to the propeller shaft, and 
at the same time this joint may be 
it constantly moving, first in one direc- 

Smith & Hemenway Co., Inc. 


tion, then another, but usually it 
New York, N.Y. | | moves up and down because the rear 
axle keeps moving up and down over 
the road. ‘The propeller-shaft angu- 
larity varies according to the relative 
movement of the rear axle, and were it 
not for the use of universal joints, the 
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shaft would bend or break and henee 
could not transmit power. 

It is remarkable how this part stands 
up even when owners forget it. Most 
‘owners do not know what a universal 
joint looks like because it never gives 
any trouble, but the wise owner will 
not allow joints to go without grease. 
Grease is easily injected through the 
filler opening by means of a suitable 


grease-gun. ‘The joint should not be 
filled ecompletely—one third full is 
sufficient. —H. A. TARANTOUS. 


Repairing a Broken Lug 
with a Washer 


N emergency. repair for a lug 

broken in tightening up an outlet 
‘water connection for an automobile, is 
shown in the accompanying illustra 
tion. These connections are usually 
ast iron, and in putting in the bolts an 


‘A. washer _in- 
served over a 


extra twist will frequently crack them. 

The repair was made simply by | 
inserting a large washer under the 
bolt-head when the gasket was in | 
place, und screwing down solidly. 


The’ repair ‘will carry over until a 
suitable replacement part can be 
obtuined.—Gronce L. LUes, 


How to Make a Double 
Center Punch 


HE writer had a lot of machine | 
pieces given him to center punch. 
‘The holes were all the same distance 
apart, so to save laying them all out, 
and probably making them inaccurate 
ly, he invented 
the double 
punch shown in 
theillustration, 
‘With it, all that 
was necessary 
was to lay out 
tthe first hole on 
the piece of J 9s 


foam 


ey! 
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A. Pat. Applied Por 
° “Plenty of Fuel For 
Yourself and to Sell 
At High Prices! 
Beat the Coal Shortage with the OTTAWA 
id make big money. Cut your entire 
Tuel supply quick, then make big profits saw~ 
ing wood for others and calling wood in nearby towne, 
Provides cheapest and most plentiful fuel at a cost of 
about 1}4c a cord, Do the work of 10 to 15 able- 
bodied men at o venth the cost with the 
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"Gute Down Trees—Saws Logs By Power 
Pulls Over 4 H-P. Makes 310 saw cuts a minute, 
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metal. Setting 
the punch in 
hole No. 1, a 
blow wasstruck 


‘The two points of this 
center punch make even 


which made 
holes at No. 1 
and 2 The 
punch was then set in No. 2 hole and 
another blow struck which made No. 3 
hole the correct distance away from 
No. 2. ‘The procedure was repeated 
until all the holes were made. Con- 
siderable time was saved by adopting 
this scheme. 


spacing of a row of 
Punch marks possible 


This double center punch will be | 
found advantageous when it is nec 


‘essary to make evenly spaced punch- 
marks for drilling rivet-holes in boiler 
Jate.—J. W. Moone. 
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RAPID 


Check Up the 


Human Factor 


Your machine is human in 
the manner that it dey 

‘on human skill and attention 
to get the production that 
is in it. 


Though the quality of its con- 
struction be the best, the quantity 
of its production varies with the 
skill and industry of its operator. 


This efficiency of the human 
factor is what you want to check 
up with a 


ROLL 


COUNTER 


—for it decides whether. you're 
getting out of your machine a 
full return for the money and 
brains put into it. 
‘The small Revolution Counter below. 
registers one for a revolution of 
Bodct. Though smal the counter i 
io eechaen vila 
0 very high rate of 
ena eauhe 
fer Tike fa 
‘rat daptatle fo 
‘ocrinental work 
fire teckvard 
the" cnr ee 
tracts Pree $20, 
(Cut nearly full 


se) 
‘The Set-Back Rotary Ratchet Coun- 
ter below is for the larger machines, 
such as punch press and metalatamping 


Imachiness where a recprcaling movement 
Sines wenatien 


Sor 
to ten pureheds, at requited., Price with 
four figures, ay illostrated, $11 30—aubject 
1 discounts "(Cat less than 34 ois.) 
There's a Veeder exactly suit 
able for the type of machine 
you're interested in; write 
Tor new illustrated booklet. 


The Veeder Mfg. Co., 
44 Sargeant St, Hartford, Conn. 


When the Wind-Shield 
Rubber Wears Off 


HEN the rubber on the wind 
shield wears off or is lost, you 
will find it very convenient to replace 
it with a piece of rubber tubing about 
3¢in.indiameter 
with as heavy a 
wall as you can 
purchase. As 
shown in the 
lustration, it wil 
be necessary to 
cut it down the 
length of the 
tube to open i 
Itis very easi- 
ly attached and 
taken off 
helps to 
ate thevibration  yeavy rubber tu 
Of the glass, also” will feplace work 
Keeping out the windshield rubber 
rain better. Ifit 
is to be used to eliminate vibration, 
it will be necessary only to place 
two din. pieces on each end of 
the glass.—H. E, Menpe. 


Combining a Flagpole with 
an Advertising Sign 


PATRIOTIC and ingenious mer- 
chant decided to make the flag- 
pole in front of his establishment serve 
a triple purpose. The pole was a 
Tength of iron pipe that ran down into 
the cement walk which served to hold 
it securely. The 
merchant cut 
this pole in half 
with a hacksaw, 
threaded the cut 
portions, and 
screwed on a 
pipe-T. He then 
ran the upper 
part of the pole 
across to the 
store and fast. 
ened it with a 
flange. A smaller 
diameter pipe 
was then set in 
the upper part of 
the flagpole and 
the result was a 
‘support for bat 
ing an advertis- 
ing’ sign; a 
flagpole and, with the ‘ad 
of a ring attached to the lower part 
of the pole, a hitching-place for 
horses.—JaMes M. KANE. 


The Vacuum Cleaner in a 
New Réle 

HAD occasion to serape the carbon 

out of my automobile cylinders 
recently, and discovered a way to 
speed up a tiresome piece of work. 

I connected a vacuum cleaner to 
‘one of the sockets in the garage, bent 
‘a piece of 1-in. pipe at an angle of about 
thirty degrees, and inserted the pipe 
in one of the valve-caps while I 
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scraped through the other. The pipe 
connected to the vacuum hose carried 
away the loose carbon as fast as it was 
removed with the scraper. 

I found that this method enabled 
me to do the work much more rapidly. 
Tt has a second advantage in that it 
leaves the combustion chamber ab- 
solutely clean, and there is no danger 
of leaving 2 deposit of earbon or dirt 
to score the eylinders.—F, G. J. 


To Evenly Space and Ink 
Lines in a Hurry 
HERE the mechanical. drafts- 
an has been given a job which 
necessitates ruling many evenly spaced 
lines ina hurry, the little eardboard 


A little cardboard pointer attached to the 
Baquare will enable you to draw 
evenly spaced lines. quickly 


attachment shown in the illustration 
will be found to expedite the work. 

First cut a piece of cardboard the 
shape shown and attach it to the end of 
the T-square with thumbtacks. By 
setting the pointer against the line 
already drawn and moving it down 
after each line is drawn, the lines will 
bbe found to be perfectly spaced. 


Adjustable Centers for 
Small Lathe-Work 


HE most difficult thing to finish 
in the lathe is a tube. ‘To do the 
work right, a mandrel should be fitted, 
but th ss time and the mandrel 
costs more than the job is worth in 
the end. 
‘The writer has found that it pays 
to keep « goodly supply of thread- 


Trmeroeo wen soo rie Um 


‘This shows the fig with the spool ends 
swith a tube in place 


spools on hand. The ends of these 
spools are cut taper, and by sawing 
off the ends and slipping them over a 
round fron rod, an adjustable arbor 
or mandrel is obtained which can be 
used for tubing from 14 to 1 in. in 
diameter. The holes are always cen- 
tered with the taper and the tube finds 
its own center as soon as it is clamped 
into place. 


DISSTON 


SAWS AND TOOLS 


Every Home Needs 
Some of These Tools 


Good tools—Disston Tools—for 
every job around the house. Tools 
of Disston-Made Steel hardened and 


the particular use of 


ail the work they 
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it to offset their short= 


ssary ef 


t expert 


dealers everywhere. 


HENRY DISSTON & SONS, Inc. 
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The Best Way to Drill a 
Triangular Hole 


‘AN you drill a hole larger at the 
In 


bottom than at the top? 
answer to this question we say 
provided you use the ingenious device 
illustrated 
here. 

‘The shank 
of the tool 
aslot cut in it 
to which isat- 
tached a 
slanting 
blade. This 
blade isabout 
Ys in. thick 
is pivoted 
with a pin to 
the shank of 
the tool. 

You can 
swivel this 
cutter, or 
blade, to’ any 
desired angle 
youwish, then 
having ob- 

ied the de- 
angle, you fasten the cutter 
in its correct position by the set 
serew.—J. W. Moone. 


Cutting a hole larger at 
the bottom than at the 


tal 


Increasing the Usefulness of 
a Wagon Wrench 


EFORE the advent of the auto- 

mobile this type of wrench was 
very common. It fitted two sizes of 
nuts, and there its use ended. 

T find that a few cuts of a hack- 
saw will extend 
its sphere of use- 
full ‘Two 
sections are cut 
‘out of the end, 
as in Fig. 1. 
‘One can be cut 
a trifle smaller 
than the other, 
in which case 
small nuts of 


Up to date again ‘When pivoted 
upon a stout nail 
it will act as an emergency wire 


stretcher. 

Tt can be used as well for making a 
uniform kink in wire, so as to take up 
the slack.—JaMEs M. KANE. 


A Copying Idea for the 
Photographer 


‘AVING a 5-by-7 camera and 

Gesiring to make full-sized copies 
of a batch of old 5-by-7 prints, nothing 
seemed easier than to set up and 
shoot. But right then my troubles 
started—the camera was fitted with 
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a lens of 814-in, focal length, while 
the bellows extension was only 12 

‘Now, it is one of the fundamentals 
of photography that, in order to 
obtain a full-sized image of an object, 
the lens must be placed twice its focal 
length from the plate. As twice 815 
17, I was some 5 in. on the minus side. 

For a while it looked as if I would 
have to be satisfied with smaller 
copies or else build a 5-in. extension 
‘on my lens mount, when the great 
idea broke and saved the day. I bor- 
rowed a lens of 5%, mounted it on a 
spare lens board, and the rest was 
mere routine work. 

While the 5'-in. lens would not 
have covered a 5-by-7 plate at the 
ordinary extensions used in land- 
scape work, it gave even illumination 
to the comers (and. probably be- 
yond) when drawn out to a distance of 
1134 in,—Frawcis M. Weston, Jn. 


‘A Way to Remove Stubborn 
Nuts Quickly 


"HEN a nut becomes rusted, it is 

very difficult job getting it off 

the bolt or stud on which it is set. To 

tise a hammer and chisel usually results 
in the nut being made worthless. 

Being up against such a proposition 

and wishing to save the nut, which 

‘was a special thread, we made a novel 


Ce 


Gamer vous 


‘A few blows with a hammer on this type 
ot wrench will remove the most stubborn, 


wrench as shown in the illustration. 
‘The hexagonal part of the wrench was 
set over the nut and a few good blows 
with a hammer given it. Off eame the 
nut, So good was this idea that we 
adopted this style wrench for all such 
jobs.—J. W. Moore, 


How Street Curbing Injures 
the Tires 


HERE is one bit of carelessness of 
which nearly all motorists are 
guilty at times, and which, unfortu- 
nately, is almost habit with many. 
‘That is the practice of driving the tires 
against street curbs—most commonly 
in backing the car—so that the side 
walls and the fabric are bent. 
Tt pays to avoid these little bumps 
carefully as one of them may easily 


weaken the fabric to such an extent | 


that a blow-out will result. 

Don't park the car so that the 
front wheel is snugly jammed against 
the curb, because when you are ready 
to leave you may find it impossible to 


GOODELL 
PRATT 


1500 GOOD TOOLS 


Amateur Bench Lathe 
No. 125 


For a Variety of Work 


ws ‘out your ideas on this practical little lathe. 
It will handle a wide range of work. In fact, 
with its many possible attachments it gives you almost 
‘8 complete shop in your own home or laboratory. 

It will take work up to 12 inches in length, with a 
swing of 7 inches. It is furnished with an adjustable 
‘Tee Rest, a Slotted Face Plate, a Saw Arbor and a Drill 
Chuck of 0 to 1(-inch capacity, with a No. 1 Morse Taper 
Shank. The Tail Stock has both lever and screw feed! 

‘This useful machine has all the good features which 
characterize the Goodell-Pratt line of 1500 different 
tools. The same skillful workmanship, the same care- 
ful selection of materials, the same simplicity, utility and 
sturdiness are just as evident in this 
lathe as they are in any other Goodell- 

Pratt Tool. Let your dealer demon- 
strate what a serviceable machine this 


lathe is. And don’t delay writing for a 
more complete description, Complete Sy 
pocket catalog sent on request. y 
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turn the wheels away from it. If you 
do find yourself in this predicament, 
and all efforts to turn the wheels 
sufficiently to effect a getaway prove 
of no avail, put the jack under the 
center of the front axle and raise it a 
few inches. Then push the car away 
from the curb and off the jack. The 
slight drop won't hurt the ear and it 
will get the inside wheel far enough 
away from the curb to make it pos- 
sible to maneuver your way clear. 


A Holder for Varnishing 
Casting Patterns 


ATTERNS for castings are var- 
nished all over with shellac 

varnish. ‘The parts that are to be 

reproduced in metal are finished with 

black shellac 

and the core- 
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Fora useful gift to the mechanic ar the technical stubent hage Duied ote tee 
for the holidays what could be more appropriate thay a, good toal? fched in orange nee" Petron a 
Your dealer carries Brown & Sharpe Cools. Sish to see the line of shellac, hhold it until the varnish 


‘order to. ts applied 
Mierowetr Calipers iy Moroco Gift Cases. the ney Pha aaa 
and remember that seenty years experience quarantees their acruracy, tern while applying the varnish the tool 
Vigour dealer : hero shown i very convenient tis 
H ae simply a handle with three thin, 
BROWN & SHARPE MEG. CO. prongs that are thrust into th 
Providence I S.A just enough to give a hold, When the 
work is finished, a rod is thrust through 
a hole running the length of the handle 
and the pattern is pushed from the 
holder. 


To Protect the Handle of 


EXnhes eee Your Percolator 


HE wooden handle on your coffee 
percolator can easily be protected 
from burning off at the bottom by 
are 3 attaching this small protector, which 
y Monarch Lathe is ae deflects the heat from the bottom of 
ndard, the same es j the handle, 

wuality construction is ‘A small piece of aluminum, brass, or 
found throughout the copper will answer the purpose if bent 
Monarch Factory pro- into the shape 
duction of one day, one eacource wo shown in the 
month and one year. illustration. It 
is attached to 

the handle by 
bending the 
outer flaps over 
the top of the 
lower handle 


fh year there are pur- 
chased more Monarch 
Lathes than there are 
lathes built by any other 
high grade manufacturer. 


‘This small metal pro- 


Write for Catalog, Eig th " ectorpreventsthefire and braced se- 
ae fen burning the pers etrely, 

‘The Monarch Machine Tool Co. ee eee at Eeeketic Nig waa, 

108 Oak Street Sidney, Ole air folladva na 


very efficient, and if the same is done 
to your percolator, it will prolong its 
life considerably.—H. E. MENDE. 


What the Small Vise 
Will Do 


‘© owner who does any repairing 
Ni ortintering with ap car should 
bbe without a small vise. Next to such 
indispensable tools as screwdriver, 
wrenches, and pliers comes a small 
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metal vise, You can buy such a tool 
as we have in mind for very little 
money. Get one that has a spread of 
3 or 4 in., and you will wonder how 
you ever got along without it. This 
size is better than a larger one for the 
reason that for all ordinary work its 
spread is amply large, and it is much 
easier to manipulate a small tool of 
this kind than a large and cumbersome 
affair, 

‘The big thing about a vise is that it 
grips—acts like an extra pair of hands 
when you have more things to hold 
than you have hands. A small vise 
also can be used advantageously in 
place of a pair of pliers for straighten 
ing wires, cotter-pins, and similar 
articles, and it has a great deal more 
straightoning- power than can be 
exerted by hand with the pliers. 

For compressing small springs a vise 
can also be used handily sometimes. 


Another Use for the 
Old Inner Tube 


'N the summer hot air is apt to 

arise from around the pedals of 
an automobile, and in the winter it 
it in liable to be decidedly chilly, ‘To 
be able to ex- 
clude these dis- 
agreeable gusts 
of air may not 


to do it. 

Cut out a see 
tion of old inner 
tube and make 
a slit down the 

C middle long 
enough to allow 
A plewe of old inner the pedal to be 
tube tacked around 
THe” SeGat" prevents worked its full 
hot and cold air from distance. Slip 
striking your feet” the slit over the 
pedal and down 
the shank and tack it to the under 
side of the floorboard. 

‘The rubber will always hug the 
pedal shank close enough to. keep 
out the drafts, and yet will not in- 
terfere with the operation of the pedal 
itself. —Winpsor Crows. 


To Select Speedometer 
Gear Sizes 


HEN you change from normal 

size to oversize tires, it will be 
necessary to change the speedometer 
gear if you want the instrument to 
reatl absolutely accurately. The rule 
to follow is that the number of teeth 
in the large speedometer gear—the 
one attached to the road wheel—must 
be twice the diameter of the tire in 
inches. 

For instance, if your car is equipped 
with 32 by 315 in. tires, the speed- 
ometer gear should have 64 teeth. 
But if you put on the oversize tire 
that fits the same wheel, 33 by 4, the 
large speedometer gear should be 
changed to a 66-tooth size, 


“HURWOOD” 


Screw Drivers 
Unsurpassed for Strength and Durability 


Blade, Shank and Head— 
‘one piece of special steel, finely 
tempered, The blade cannot 
turn in the handle. 


‘The assortment illustrated 
above is well worth your a 
tention, 

For instance—No. 21 shown 
at the extreme right of the pic- 
ture—blade only 11% inches 
long, just fits the vest pocket, 
astrong little Driver and very 
handy, 

Also No. 60—shown at the 
left—only 15 inch blade, but 
with a big sure grip handle. 
For heavy work into close cor- 
ners it cannot be beaten. Used 
by Plumbers, Machinists, Mill- 
wrights, etc. 

Nos. 51, 52 and 53—called 
MACHINISTS’ DRIVERS 
—big, broad tips for large 
screws and extra large shanks 
for heavy work. 

Nos. 5114, 5214 and 5314— 
also Machinists’ Drivers, have 
hexagon nut on shank for use 
with a wrench, 

No. 54—Note the DOUBLE 
GRIP, also the hexagon fea- 
ture for wrench. With the 
latter Driver one can turn 
anything. 

We make many other 
drivers. See Catalog No. 34S. 


At All Hardware Dealers 


STANLEY Rute & Lever Co! 
New Britain, Conn. U.S.A. 


Popular Science Monthly 


Knurling on the Small Lathe 
By H. H. Parker 


HE amateur sometimes is unable 

to finish small parts of his home- 
built apparatus in a workmanlike 
manner because he lacks the proper 
equipment to knur! the edges of small 
adjusting screws and nuts, the handles, 
of tools and other pieces of brass or 
steel. Satisfuctory knurling may be 
performed with simple apparatus on 
almost any small speed lathe or serew- 
cutting lathe, and the knurls them- 
selves are all that it is really necessary 
to purchase. 

‘These come in a large variety of 
patterns, straight, angular, and crossed 
with coarse, medium, and fine piteh, 
straight, convex, or concave faces, 
as well as more complicated and 
faney patterns. For all-around work 
the medium-pitch diamond-pattern 
straight-face knurl is perhaps the best. 
A concave-face fine-piteh straight-cut 
pattern is: useful 
for finishing 
small binding - 
serew thumb- 
nuts and similar 
small work. It 
should beremem- 
bered that the 
harder the ma- 
terial to be 
knurled or the 
coarser the pitch 
of the knurl, the 
more power is re- 
quired and the 
greater the strain 
on the lathe. 

In regard to 
holders, the 
simplest is that 
shown in Fig. 1, 

split or forked 
drilled for 
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able pressure is required, and this will 
be especially hard upon a small lathe, 
A special type of holder containing 
swiveling head and two knurls is in 
the market, and while this would be an 
improvement for use upon a medium 
or heavy lathe, the side pressure is still 
present. ‘The way to overcome this 
difficulty is to use three (or perhaps 
two set diametrically) knurls and a 
self-contained means of applying the 
pressure, thus balancing the device 
and removing the strain from the lathe, 
Many forms have been devised for 
this purpose and Fig. 3 suggests one 
that can be built up from bar stock and 
which has a wide range of adjustment, 
The pressure is applied to the work by 
means of the wing-nut and the device 
is entirely independent of the lathe-car- 
riage. Another way would be to make 
three adapters to clamp to the jaws 
of a universal 
lathe-chuck and 
hold the chuck 
in the. tailstock 
by means of a 
specially made 
adapter fitting 
into the tailstock 
quill; the  pres- 
sure would then 
be applied by the 
regular ehuck- 
key. 
Frequently 
upon Iknurling a 
piece of work, 
piteh, instead of 
appearing like 
Fig. 5, for 
stance, matching 
the knurl, is 
‘much finer, some- 
thing like Fig. 4, 


theknurl-pinand — fistable knur holder for alathe® Fig’, This i a puzzling 
Brovided with a Aiverk smcines spear Fig s'at— diiculty utile 
Woodenhandleat should appear” Fig. xplanation stop tothink that 
the other end. — Fit: knurling 

Such a. holder something like 


ay be bought or is easily constructed 
home and is suitable for a small 
speed lathe, either foot or power 
driven. The work should be held in a 
chuck ‘and driven at high speed and 
the holder applied by hand, using a 
‘T-rest as in wood-turning. ‘The pin 
should be oiled frequently. By bring- 
ing the knurl up under the work with 
the holder resting on the rest, the 
leverage may be obtained. 
If the lathe is provided with a slide 
rest, a simple holder, shown in Fig. 
holding a single knurl, may be made. 
‘The lathe is first set in motion and then 
the cross slide moved up until the 
knurl presses against the work, care 
being taken to set the holder at right 
angles to the lathe-bed. Though 
satisfactory work may be performed 
with these holders using one knurl, it 
can be seen that there is always 2 cer- 
tain amount of strain upon the lathe- 
spindle and cross-slide, since consider- 
Me 


cutting  gear—if the gear blank is 
not turned the proper diameter, the 
last tooth cut will overrun’ the 
first. 

‘This is what happens if the work to 
be knurled is not the right diameter— 
the knurl teeth will overrun and form 
a series of fine pitched teeth. It is, 
however, not worth while trying to 
figure out the correct work diameter, 
for this does not happen very often 
and when it does, the trouble is 
usually obviated by taking a light 
cut over the work to remove the 
marks; then apply the knurl again 
as usual. 

As knurling increases the diameter 
of the work over the points of the 
ridges, it is a means often used to 
make’a pin or bushing fit which was 
formerly too loose in its hole, and 
this is often the only way to correct 
a piece of work tuned down vo 
small. 
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‘The Brunswick Method 


of Reproduction 


no less | 


ph 


Brunswick could do 
han offer a superior phonogra, 
Wiss 


: ~— certainly the 
handiest little machine 
I have ever seen” 


'§ the story goes, the players ‘on location”? 
waited while the director telephoned for 
help; and Van Loan came many miles on a motor 
cycle, his Corona slung from his shoulder, to re- 
write the scenes or produce new ones. Later 
he said to a cameraman: ‘Corona is certainly 
the handiest little machine I have ever seen!"” 


‘Thus in unexpected ways is seen the extraordi- 
nary impetus Corona has given the general 
practice of typing. It has swept aside limitations 
of weight and bulk and made typed corre- 
spondence, manuscripts, memoranda and reports 
universal. Not only can it be used anywhere, 
but its fifty-dollar price, coupled with its sur- 
prising scope of operation, has rendered its use 
as economical as it is satisfactory. 
Consult Your Telephone Bao for Nearest Corona Dealer 


Baile by 
CORONA TYPEWRITER COMPANY, Inc. 
‘GROTON, NEW YORK 


CORONA 


The Personal Writing Machine 


Fold it up —Take it with you—Typewrite. anywhere 


Blue 
Buckle 
OVéFAIIs 


“Strong -for-Work” 


NE pair of Blue Buckles will prove they 

give you more comfort, wear and serv- 

ice than you ever bought in any overall. 

Blue Buckle OverAlls and Coats are thor- 

oughbred quality—from collar to trouser 
cuff. 

You can depend on Blue Buckles union 
workmanship; on the tack stitched pockets 
and seams to prevent rips and tears; the solid 
reinforced backband not to give or split; the 
broad elastic suspenders to stay put. 

Make Blue Buckles your work-day stand- 
by. You'll find Blue Buckles the biggest- 
value-work-rig in America. 

Ask your dealer for Blue Buckles 


Jobbers OverAll Co., Inc. 
Lynchburg, Va. 


Will there be a Victrola 
in your home this Christmas ? 


If any one thing more than another can add to the 


Victor Talking Machine Company 


Camden, New Jersey 


